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“WHAT EITHER MIGHT HAVE BEEN” 


Frontispiece 





On left: B, taken in June, 1923, in Wyoming; on right: J, taken in September, 1923 
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MENTAL TRAITS AND HEREDITY 


The Extent to Which Mental Traits Are Independent of Heredity, 
As Tested in a Case of Identical Twins Reared Apart 


H. J. MULLER 


University of Texas* 


I. The Problem 


HERE can be no doubt that the 

characters whose inheritance is 

of paramount importance to us 
are human psychological traits. What 
makes the world today, as well as what 
directly makes ourselves what we are, 
is man’s psychology. To attain an un- 
derstanding of, and finally the guidance 
of the heredity of man’s own psycho- 
logical nature, must for a long time to 
come be the hoped-for ultimate goal of 
applied genetics, far overshadowing any 
of its other possible attainments. 

Our direct efforts at reaching an un- 
derstanding of the heredity of mental 
characters have so far been largely con- 
fined to the recording of pedigrees, in 
which traits of the individuals, such as 
mental capacitv, or immorality, or pa- 
tience, are indicated simply as present 
or absent, according to some subjective 
estimate often received at second hand 
—then, assuming that these assigned 
differences are mainly genetic in ori- 
gin, the attempt is made to work out 
from the pedigree the method of their 
inheritance. But inasmuch as man’s 
brain is his chief mechanism of adapta- 
tion to diverse outer environments, his 
brain being, primarily, an organ ex- 
pressly constructed in such a way 
that it confers upon its possessor the 
maximum = plasticity of adjustment 
known anywhere in the universe, it 
should be evident that many psychic 
traits, especially as judged by casual 
estimate, will be extremely reflective 
of the environment that the individual 
has had. And as the human indi- 


vidual tends largely to hand down both 
his physical and his specific psychic 
environments, such as amount. of 
schooling, habits of ill-temper, alco- 
holism, ete., ad infinitum, there will 
thereby be created in the pedigrees a 
false appearance of inheritance which 
may be inextricable from the effects 
of heredity itself. It should accord- 
ingly be one of the first concerns of 
workers in this field to determine how 
much the traits involved, as estimated 
by them, are subject to alteration by 
environmental differences commonly 
met with, and, secondly, they should 
seek to find what traits, and what 
methods of estimating traits, give 
data least affected by environmental 
differences and therefore most reliable 
for genetic study. 

In most laboratory animals, the 
above objects can be attained by in- 
breeding brothers to sisters for a large 
number of generations and thus ob- 
taining pure (homozygous) lines, and 
then studying the amount of varia- 
tion of different traits, as estimated 
by different means, within these lines, 
as compared with the amount of 
variation between individuals of differ- 
ent lines. In man, this 1s_ scarcely 
feasible “in this day and generation,” 
but fortunately we are presented with 
material of the type sought for, name- 
ly, genetically identical individuals, in 
the cases of identical twins. Although 
only two individuals here belong to 
each pure line, observations on enough 
pairs should tell us the amount of 
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effect of certain kinds of environ- 
mental differences, such as accidents 
of embryonic history, or incidental 
daily occurrences, or adult experiences, 
on all sorts of traits. This was first 
pointed out by Francis Galton’, who, 
after reviewing the histories of thirty- 
five pairs of probably “identical” 
twins, came to the conclusion that 
none of the environmental conditions, 
except disease, which had _ differen- 
tiated the members of the pairs of 
twins, had exerted a pronounced effect 
upon their psychic traits. 


Unfortunately for the purposes of 
the present problem, however, cases 
of identical twins are usually the very 
ones in which most kinds of en- 
vironmental differences, — especially 
those of more protracted action during 
the earlier more plastic years, are 
reduced to a minimum, and so these 
cases can supply us with only very 


limited data on “genetic indetermina- 
tion.” This criticism holds against the 
cases of Galton above referred to. 


Cases are required in which the iden- 
tical twins are reared apart, under en- 
vironments differing as much as those 
commonly met with do, in order that 
we may gain an idea of the amount 
of effect of such environmental differ- 
ences as distinguish separate families 
in a community. Not one such case 
has heretofore been systematically 1n- 
vestigated by modern methods, as 
such cases are very rare. Each such 
case is extremely valuable, however, 
since in any one such case, 1f a mental 
trait is found which shows marked 
similarity in the two members of the 
pair, and wide diversity in other in- 
dividuals, in spite of the fact that 
the environments of the two members 
differed considerably in such features 
as would be most likely to influence 
the trait, it may be pretty safely con- 
cluded that the trait in question, when 
measured by the method used, 1s gen- 
etically narrowly determined, and 1s 
reliable as a genetic indicator; where, 


on the other hand, great differences 
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appear, it is highly probable that the 
latitude of genetic indetermination is 
ereat, that the character differences 
so indicated are largely non-genetic, 
and that some other method of ob- 
servation or of testing must be used 
for estimating the genes which may be 
concerned in such characters. The 
results, then, may indicate not only 
the amount of variation caused bv 
environment in the trait measured, 
but also the reliability of the method 
of measurement used, for indicating 
cenetic facts. 


Psychological tests of all kinds are 
much in vogue at present, and have 
multiplied rapidly. Doubtless their 
objectiveness and the comparative lack 
of personal equation in determining the 
scores make them superior, for most 
scientific purposes, to the old scheme 
of using untrained personal opinion as 
to traits, but until they have been 
tried out by work of the kind just 
outlined, the genetic significance of 
these tests, as well as of the earlier 
methods of estimating psychological 
characteristics, must remain most dubt1- 
ous. In the present work on a case of 
identical twins reared apart, then, 
mental tests of various kinds were 
used, not because they were highly 
trusted as indicators of “innate” ten- 
dencies or capabilities, but because 
they were the only kind of objective 
measures yet available, and because 
the use of them in this connection 
might furnish a test of the tests 
themselves. 


The idea of applying mental tests 
of various kinds to twins had been 
conceived and already put into opera- 
tion by Dr. Helen Koch, psychologist 
at the University of Texas. The. pair 
of twins reared apart, that are dealt 
with in the present paper, had been 
brought to the writer’s attention 
through the note by Popenoe, in the 
JourNAL or Herepity in 1922, which 
had given a picture of them and a 
brief description of their characters 


and histories, based on a 


Statement 
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Muller: 


sent in by one of the twins (J.). If, 
then, these twins were identical, all 
that was necessary for the present 
writer to do, in order to obtain evi- 
dence on the problems indicated above, 
was to apply the same series of tests 
and general technique as was_ being 
used by Dr. Koch to the twins reported 
by Popenoe. This was made possible 
by the generous collaboration of Dr. 
Koch, who furnished the present writer 
with tests of the kind she was using 
and acquainted him with their tech- 
nique, and in addition planned a series 
of questions calculated to give per- 
tinent data in the life history inves- 
tigation. At her suggestion, funds 
which helped to defray the expenses 
of the trip were placed at the disposal 
of the writer by the Department of 
Education of the University of Texas. 
The writer wishes here to acknowledge 
this assistance and also the efficient 
and invaluable cooperation rendered 
by both of the twins, and by the 
writer’s wife, Dr. Jessie Jacobs-Muller. 


There was an important reason for 
giving the twins exactiy the same 
tests as Dr. Koch was using, aside 
from the greater convenience of such 
a procedure for the present inves- 
tigator. If any wide differences should 
he tound between the responses of the 
two identical(?) twins in the present 
case, the question would arise whether 
these differences had really been caused 
by the conspicuous differences in the 
rearing and manners of life of the 
twins, or by other causes—such as 
temporary moods, or the lasting  in- 
fluence of fortuitous but critical events 
in the pre- or post-natal life, that 
might conceivably have caused just 
as pronounced divergencies between 
individuals that had been reared to- 
eether. Although Galton’s data above 
referred to does indicate the slightness 
of effect of such influences on psy- 
chological characters, the latter were 
not actually measured by mental tests 
in his work and it might be that the 
tests would have shown greater differ- 
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ences. Some evidence on the point in 
question might, however, ‘be gained 
by noting whether the differences in 
the results of the tests in the present 
case were or were not of the sort that 
might be expected to follow from the 
ascertainable differences in the life 
histories of the twins. But the most 
dependable evidence would be derived 
from a study of the results of the 
same tests when applied to twins 
reared together. When the results of 
the study undertaken by Dr. Koch 
appear, therefore, they should have 
an important bearing on the present 
case, in indicating how much any differ- 
ences here found are really attributable 
to the differences in “upbringing” of 
the twins, rather than to the other en- 
vironmental factors above alluded to. 


II. The Determination of Genetic 
Identity 


The problem next arose, of how the 
eenetic identity or non-identity of 
the twins could be established. For 
this a new method had to be devised. 
A list of largely non-correlated phys- 
ical traits was drawn up a priori, such 
as stature, coloration, prominence of 
chin, curling of hair, etc. In doing 
this the attempt was made to choose 
traits (1) in respect to which marked 
differences, readily noted, are com- 
monly to be found within families, (2) 
which there would be as little a@ priori 
reason as possible to suspect would 
be connected in development, or 1n- 
fluenced by the same genetic difference, 
(3) which general observation indi- 
cates often to be inherited separately 
from each other within families, and 
(4) which are probably influenced as 
little as possible by environic differ- 
ences. What, now, will be the chance, 
a priori, that the twins should agree 
in some one of these traits in which 
one or more of the sibs differ from 
the others, if the twins are not “iden- 
ticals?” Or what will be the chance 
that they should resemble each other 
more closely than they do the other 
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twins? ‘These chances can be cal- 
culated with considerable accuracy. 
Let us suppose, first, that in respect 
to a given trait—say body build— 
certain “classes” may be distinguished 
among the sibs—e.g., heavier and 
lighter build—into which the sibs may 
be classified in such a manner that 
all the individuals found to be in the 
same class clearly differ less from 
‘ach other than any of those in differ- 
ent classes do. In the present case 
there were two “heavier” and three 
“lighter” (including the twins). Now, 
accepting the given numerical divi- 








sion of the sibs into these classes 
e.2., two in one and three in the 
other in our case——what were the 


a priori chances that both of the twins 
should have fallen into the same class? 
The chances are in our case two in 
five that one of them should have 
fallen into the heavier class, and, this 
being so, one in four that the other 
should have fallen into this class, or 
2/5 * 1/4, = 1/10, that both should be 
in the heavier class. Similarly, the 
chances are 3/5 & 2/4, or 3/10, that 
both should be in the lhghter class, 
and the total chances that both should 
be in the same class, either heavier 
or lighter, are 1/10 + 3/10, or 4/10. 
In general, if there are » sibs alto- 
eether (including the twins), a of them 
falling into class a with respect to a 
given trait, ) into class b, ¢ into class 
c, etc., the chance that the twins should 
have been found in the same class -is: 


a a—l b b—1 c c—l 
— — + — — + — 


n n—l n n—l n n—l 








+ etc. 


If, now, the traits are inherited 1n- 
dependently, as they usually will be 
to a large extent, the chance that twe 
sibs should be in the same _ class 
in respect to all the traits considered 
is the product of all these chances 
found in the case of each separate 
trait. By this means it was shown 
that, if the twins in the present case 
were non-identical, the chance that 
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they should have been in the same 
class, as they were, in respect to all 
the six traits thus investigated was 
only 1 in 386 (see table A). The 
latter number would probably have 
been even higher, were it not for the 
fact that in a number of. cases 
(marked “?’) the class of a sib in 
regard to a given trait had not been 
definitely determined and in these 
cases the sib had been reckoned as 
belonging in the same class as the 
twins, in order that any mistake in 
the final number should be on the 
side of caution. 

If actual measurements could be 
made of the traits in each sib, instead 
of a mere division into “classes,” a 
much more exact estimate of the 
probabilities could be made. For 
2(n—2) resemblances exist between 
each of the two twins and each of the 
(n—2) sibs other than the twins, in 
any given trait, the resemblance be- 
tween the twins themselves therefore 
being only 1 in a total of 2(n—2) + 
1, or 2n—38, resemblances; the chance, 
then, that the resemblance between 
non-identical twins is closer than the 


resemblance of either to any of the 
1 

other sibs, in a given trait, 1s ————-. 

2n—s 


For this relation to hold for all of a 


1 11 
traits, the chance would be seston 
2n—s 


lf the 
case of 


relation failed to hold in the 

any traits the chance could 
also be calculated of the resemblance 
being as close as it was found to be. 
[t is important that the investigation 
be made of traits chosen a priori, or 
at least before their extent of devel- 
opment in two of the sibs (including 
at least one of the twins) is known, 
else the investigator may be more apt 
to choose for investigation traits in 
which the twins differ from other 
sibs, and agree with each other. 


(oa ee 
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After we have established the chance 
1 l 
——e.g. 
P 386 
identical twins would agree so closely, 
we may then legitimately turn this 
statement around, to say that the 
chance, in such case, that the twins 


in our case—that non- 








are identical, is approximately 
P+1 
386 
i.e. ——. The latter calculation as- 
387 


sumes that identical twins would al- 
ways fall into the same “classes,” or 
agree more closely than ordinary sibs, 
in the traits studied. Then, since ap- 
proximately half the cases of twins 
of the same sex are “identicals” (as 
shown by the fact that twins are of 
the same sex twice as often as of op- 
posite sex), we should find, in a col- 
lection of 2P pairs of twins (772), P 
(or 386) identicals, all agreeing close- 
lv, and P (or 386) non-identicals, of 
which only one pair agreed as closely 
as in the case observed. Hence, 
amongst each P+1 (3887) that re- 
sembled each other by the required 
amount, only one pair would be non- 
identical, and the chance thar the 
observed pair was one of the identicals 

P 386 

—, 1. €., —— 

P+1 387 
The above methods can be used in 
all cases where a pair of twins have 
another sib concerning whom infor- 
mation can be obtained, and they 
should prove useful, as the crucial 
question of whether or not a given 
pair of twins is identical could here- 
tofore be answered only very vaguely. 
These methods are themselves. still 
capable of considerable — refinement, 
however, and as yet yield results only 
approximately correct, inasmuch = as 
they do not take into account dis- 
crepancies caused by possible asso- 
ciation of the traits considered in a 
family, due either to linkage or to 
their dependence on identical factors, 


would be 
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or possible evironic effects that might 
occasionally cause identical twins to 
differ more than ordinary sibs in a 
Piven trait, or cause non-identical 
twins to be more alike than ordinary 
sibs. The method of a priori selec- 
tion of the traits minimizes these dis- 
crepancies, and if the classification 
instead of the measurement method is 
used there is little chance that traits 
like eye color will be caused by en- 
vironment to overstep their “class” 
boundaries. | However, the precise 
amount of allowance to be made for 
each of these sources of inexactness 
can be definitely determined by statis- 
tics involving actual measurements or 
classifications of the traits in ques- 
tion in ordinary sibs and in_ twins. 
These statistics will disclose (1) the 
amount of correlation of the traits 
amongst sibs within families, (2) the 
frequency with which identicals show 
ereater differences than ordinary sibs 
and (3) the amount to which non- 
identical twins show a greater re- 
cemblance than ordinary sibs. In 
making this determination the genetic 
identity or non-identity of twins could 
be established sufficiently well for the 
first approximation by the methods as 
eiven above. When these three values 
have been found their use in connec- 
tion with the above methods would 
render the probabilities yielded by 
the latter very narrowly accurate, and 
independent of any assumptions such 
as those made in the present case. 

In this case, in addition to the traits 
in the a priori list, there were. strik- 
ing resemblances between the twins 
in special points that had not been 
considered before examination. For 
example, they both had double ankle 
prominences on the mesial side of each 
tibia. Further examinations of the 
twins were conducted, on various phys- 
ical characteristics, and when corres- 
ponding data can be obtained from 
the other sibs a considerably higher 
probability for identity than 386:1 
will doubtless be adduced. 


It may be of interest to note some 
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of the results of the examinations 
(see Table IF). The twins were of 
the same height, to the half inch, and 
the same weight, to the pound, when 
examined, though J had a very slight- 
iv larger head, and cephalic index, 
than b. Both belonged in group II 
with respect to blood agglutinins. 
Their strength of grip was nearly the 
same. In their iris color and_ iris 
pattern, hair color, distribution, and 


curliness no difference could be de- 
tected. Both had teeth similarly de- 
fective. There was a slight asym- 


metry of incisors, of iris patterns, and 
of lower lip in both, and, in both, these 
asymmetries were in the same direc- 
tion. Both twins, moreover, had early 
shown lefthandedness, though B had 
been broken of it. Such asymmetry, 
in the same direction, appears to in- 
dicate earlier separation of the two 
cell masses of the embryo that were 
to form the two individuals than does 
asymmetry in opposite directions (the 
“mirror image” condition), but it is 
probably even better evidence of iden- 
tical twins than the mirror-image con- 
dition is when the asymmetry of both 
is of the more unusual type (like 
lefthandedness ). Finger prints showed 
themselves, in this case, to be no 
more definite identifying marks than 
eeneral cast of features, for there 
was considerable difference between 
the two hands of each twin, which 
was probably due in the main_ to 
fortuitous embryological events, since 
where corresponding fingers of op- 
posite hands of one twin differed in 
type from each other both these fin- 


cers of the other twin were of the 
same type as one of those of the 


first twin. In this respect, then, the 
asymmetries of the twins did not 
correspond, neither were they mirror- 
images, yet if the right hand of J had 
been interchanged with the right hand 
of B the twins would have had hands 
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which matched each other—right with 
left of the same twin—about as well as 
before the exchange. The finger nails 
of the pair were very much. alike. 
The features were very similar in the 
more easily definable aspects of con- 
tour and also of expression, and ine 
twins have often been mistaken for 
each other; nevertheless there seemed 
to be distinct differences in the im- 
pression created on the observer. 
These differences were partly, but by 
no means entirely, due to the effect of 
differences of dress and of dressing 
the hair, and to the effect of 
operation on f. 


III. The Histories of the Twins 

A detailed study of the past history 
of the twins was made when they were 
visited and given the tests in the sum- 





a nasal 


mer of 1923. Bo owas then living in 
Wyoming, and J in Arizona. They 

‘ > 4 } 
were thirty vears old at that time. 


They had been separated when two 
weeks old, did not see each other 
until they were eighteen years of age, 
and since then have lived in different 
places over nine-tenths of the time. 
Although they were brought up in a 
rather similar social and material en- 
vironment, in the northwestern mining 
and ranch country, there were impor- 
tant differences in their upbringings, as 
will be seen from the following briet 
sketch.* 

B was brought up by foster parents 
who did mining, logging, and hauling, 
and often changed their locality. B 
as a child was out with the teams ail 
day and had only four vears formal 
schooline altogether, including 
months in business college. At. fif- 
teen 6 obtained clerical work, and 
she has had a strenuous but success- 
ful business career, varied by clerical, 
administrative, and secretarial work 
In many places—in Montana, Wvyom- 
ing, New York, Washington, D. C., 


nine 


*Mimeographed copies giving all the details of the life histories which came _ to 
light, so arranged that corresponding features in the lives of the two twins are placed 
in juxtaposition in parallel columns, will be mailed to geneticists or psychologists in- 


terested, upon application to the writer. 
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California, and in France during and 
after the war. 

As for J, her foster parents owned 
a ranch and roadhouse, where things 
were very lively and she saw much 
of people when a child. She, too, 
was outdoors much of the time, and, 
like B, was a “tom-boy,” but, being 
better off (tho not better educated), 
V's folks sent her right through 
school and through high school, and 
she has since had some summer 
university work. J has stayed west 
(mainly in South Dakota), and taught 
school there until her marriage nine 
vears ago. (At this time B had a 
broken engagement.) J] has had a 
child and is now teaching again, her 
especial interest being in education. 

Both twins read voraciously when 
children, and have always been in- 
tellectually active, so that their class 
room work by no means measures 
the extent of their real education. 
Both have been extremely energetic, 
capable, and popular, and they have 
heen prominent in all sorts of club 
work in their respective communities. 
()n casual observation they appear very 
similar in character. 

It appears that J] was by far the 
healthier baby, probably because of 
better treatment. B, the “runt,” being 
badly ted and given much laudanum: 
; has had stomach trouble ever since. 
Joth have had two or three attacks 
of tuberculosis, almost simultaneously. 
Is had, and J nearly had, a nervous 
breakdown in her late teens. 


IV. Results of the Psychological 
Tests 


The twins were given two so- 
called “intelligence tests” which are 
well known in America: firstly, the 
“Army Alpha Test” (form 8, July 9, 
1918). which is doubtless familiar to 
most of the readers of this article at 
first or second hand, and secondly, the 
“Otis Advanced Intelligence Test” 
(Form A, 1922)" which is very similar 
in character. ‘The total scores (see 
Table B) were almost identical—B 


obtaining 156 and J 153 on the former, 
B 64 and J 62 on the latter. Scores 
so high are taken as indicating “very 
superior intelligence;’ they are not 
common amongst persons attending 
school or college, except amongst 
students in universities of high stand- 
ing, and they occur very seldom 
amongst persons of the social class 
in which the twins were raised. 

The very extensive tests of the army 
draft showed that scores above 135 
(called “A”) on the Army Alpha 
occur in only about one in twenty-five 
men drawn at random from the general 
white population, and, as the results 
from persons of different occupations 
show, such scores can certainly be no 
more frequent than this amongst 
men whose parents belong to the 
social class to which the foster parents 
of the twins belonged. [Further data 
on various groups shows that amongst 
persons of grade A (1.e., above 135), 
nearly half have scores below those 
of the twins (even in groups in which 
relatively high intelligence is ex- 
pected) ; hence the a prior: chance of 
a man with the social origin of the 
twins attaining as high a score as 
they did on the Army Alpha test 1s 
about one in fifty; data show that the 
chances are not higher for women 
than for men. But the chance for an 
individual of such origin not only 
attaining approximately as high a 
score as either of the twins, but alse 
a score differing from one of these 
by no more than these differed from 
each other, 1s very much smaller vet, 
for much less than a fourth of indi- 
viduals having scores as high as either 
of the twins fall within the range be- 
tween them,—accordingly one in two 
hundred would be an ultra-conservative 
estimate. When in addition we take 
into consideration the consistently very 
high Otis scores, and their close parity, 
the chance becomes even more reduced. 
If the tests have no genetic signifi- 
cance, then, the chances were decidedly 
over two hundred to one against ob- 
taining such a coincidence in scores 
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as was observed. In fact, unless the 
correlation between genetic composi- 
tion and test scores were very high 
(for individuals of a given region and 
status) the chances of getting a result 
like the above would still have been 
exceedingly small. 

It should, however, be noted that 
the twins’ responses were not equally 
alike throughout all sections of the 
tests. lor in one section of the Army 
Alpha in particular—that known as 
“analogies,” where a fourth suitable 
term has to be found for series like 
“sky: blue:: (table, green, 
warm, or big’),’—‘‘green” here being 
the correct answer—the scores seemed 


orass: 


significantly different, B obtaining 
fourteen and J twenty-five out of 


forty. This difference is three times 
its “probable error,’ representing a 
chance of not more than one in twenty 
(even if all questions had been equally 
hard for a given twin). Yet on the 
face of it this would appear to be a 
test most indicative of innate analytical 
abilitvy—if any such general ability 
exists. B answered seven and | eight 
out of ten correctly, however, on the 


similar section of the Otis test. A 
possibly significant difference in_ the 
other direction was found in_ the 


arithmetic scores: 15 for the clerical 
but less schooled B, 11 for J, out of 
a total of 20, in the Army Alpha; 10 
for B and 6 for J, out of 10, in the 
Otis. Yet arithmetical problems also 
are sometimes considered particularly 
<ood tests of “reasoning ability,” 1f any 
such general ability exists. The only 
other difference of any account at all 
was in the results of the “synonym- 
antonym” tests of the Army Alpha 
(section 4), where B > scored thirty- 
nine, | thirty-two out of forty, but in 
the rather similar section of the Otis 
test both scored eleven out of eleven. 
The similarity in scores of all other 
sections was extremely close, especially 
when the scores in corresponding sec- 


tions ot both tests were added _ to- 
oether. 
()n the whole. then, we return to 
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the conclusion, for most individual sec- 
tions of these tests, that, when applied 
to persons of a given social class and 
territory, they provide a fairly reliable 
index of genetic or inherent capability 
for work of this nature; or, one may 
say, the expressions of intelligence 
measured by most sections of these 
tests are little affected by environ- 
mental differences, such as_ kind of 
schooling, occurring within the limits 
of such a class. (Note that the twin 
with less regular schooling — scored 
slightly higher, if anything, in “‘intel- 
ligence.”’) We must, however, be care- 
ful not to draw the more sweeping 
conclusion from these results that en- 
vironmental influences in general would 
have little effect upon scores attained, 
because the twins were after all raised 
in the same kind of community, and in 
families of a similar status; what the 
effect might have been of changing 
the social class, the country, or the 
color (were that possible) of one 
of them, it would be impossible to 
predict from present data. 

Let us now compare with the 
above the results of other psvchol- 
ogical tests, not of intelligence, but 
of volitional traits, of effort, emo- 
tional trends, social attitudes, etc. A 
elance at Tables C, D and E reveals 
the utterly different character of the 


findings. In Table C, for example, 
we see that J, the more schooled, 


responds about twice as rapidly to 
the stimulus-words in the Kent Rosa- 
noff Association Test—tho her re- 
sponses involve correspondingly more 
superficial associations. Such a differ- 
ence is commonly found between the 
more and the less drilled in class- 
rooms. But B, the typist, “naturally” 
can make much faster taps, and she 
likewise makes faster dash marks 
within the squares of cross-section 
paper, tho here she is correspondingly 
less accurate. 

In the Pressey X-O Tests for emo- 
tions and social attitudes (Table D: 
the subjects are given various selected 
lists of words, with instructions to 


ee . 
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cross out those representing things 
that they like, dislike, worry about, 
or have other specified attitudes to- 
wards (according to the section of 
the test). The results of these tests 
show that B—who has been so much 
knocked about—is much less perturbable 
in every way: she is less unpleasantly 
aroused either by things that might 
excite disgust, fear, sexual associa- 
tions, or suspicions, having far fewer 
dislikes in all than J, and far fewer 
than the “norms,” whereas J has more 
than the average number. B also has 
a smaller list of worries, and a smaller 
list of things she regards as wrong. 
In both these latter respects | is con- 
siderably above the average and B is 
approximately average. Part of the 
differences in fears, wrongs, and wor- 
ries may also be explained by the fact 
that | had a much more fearsome, 
worrisome foster mother than B, and 
that she now has a family herself. 
Qn the other hand J, having more 
school training, exhibits more asso- 
ciations. She also has developed more 
likes. 

The differences in results in the 
Pressey [Tests are on the whole of the 
same order as for two unrelated per- 
sons taken at random from the group 
on which the norms of the test were 
based. In fact, the differences in 
results in Form <A_ of these tests 
averaged just 1.0 times the average 
(or rather, median) difference between 
two individuals taken at random from 
this original group. (For the difter- 
ences in Form A scores between B 
and J average exactly V2 times the 
quartile deviation of the whole group.) 
Certain sections ot the Pressey tests 
(Form Bb) are taken a day or two 
after the rest, and the first two sec- 
tions of the latter involve a repetition 
of some of the kinds of work previous- 
ly done; this gives us a check on the 
previous results. In such cases (in- 
dicated in the rows marked “Form 
B”) each twin gave answers fully 
consistent with those given by her 
before, and entirely different from 


those of the other twin. The differ- 
ence between the responses of the 
twins in Form B is about one and 
one quarter times the average (median) 
difference between two individuals 
selected randomly from the group that 
was originally studied by Pressey. 


In the Downey “Will-Temperament 
Test” (Table E) the twins made 
scores that were at least as different 
from each other. as were those of the 
Pressey tests. In the Downey test 
the examinee is assigned various tasks, 
such as writing as fast as_ possible, 
and as slowly, and, again, under vari- 
ous circumstances that may try his 
patience, his temper, his perseverance, 
etc. He is also given certain deci- 
sions to make—and later to unmake, 
if he so chooses. In these acts he is 
taken off his guard, however, as the 
real object of the test is generally 
hidden under the cloak of some other 
ostensible purpose; so there is _ little 
chance for the tell-tale reaction to be 
purposely strengthened, weakened, or 
(disguised by the subject. 

The scores of these tests, marked 
off as points on a scale, and connected 
by lines, as in the table, are called the 
“Will-Profile.’ It will be seen that 
in nine of the twelve cases, where one 
twin’s score was above the median 
(3.0), the other scored below, so that 
in this sense the scores were almost 
opposites of each other. ‘The scores 
differed from each other, on the 
average, by four points, whereas the 
average (or rather, median) difference 
in scores of individuals chosen at 
random from the group on which the 
original data concerning the test were 
secured by Downey was 3.0 (as cal- 
culated from the quartile range, 2.5). 
Examining some of the individual 
records, we see that B—who has long 
been the director of clerical under- 
lings and who in childhood was sys- 
tematically tormented by her foster 
brother—reacted much more_ strenu- 
ously to contradiction (No. 6), and to 
opposition (No. 7), than J, the mar- 
ried. She also showed (so far as 
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her 


responses to the tests could be 
taken as indicative) greater power 
of speedy movement (No. 1), went 


more nearly at her top speed habitu- 
ally (No. 2), and had greater ability 
to do several things at once (No. 11), 
than J, but she was far less patient 
(No. 9), less really interested in de- 
tail on its own account (No. 10), less 
“flexible” (No. 3), and less likely to 
change previous decisions (No. 8), and 
not quite so desirous of continuing 
the work on her own initiative (No. 
12). 

The responses of the twins to all 
these tests—except the intelligence 
tests—are so decisively different al- 
most throughout, that this one case 
is enough to show that the scores 
obtained in such tests indicate little 
or nothing of the genetic basis of the 
psychic make-up. And yet the results 
of such tests have, it 1s claimed, been 
shown to be correlated distinctly with 
characteristics of importance in_ the 
conduct of life, and in the successful 
holding of various types of positions. 
If, then, traits apparently so important, 
and so objectively defined as_ these, 
are not fixed by heredity, it 1is_ still 
more probable that many of the psy- 
chological differences commonly shown 
in human pedigree charts likewise have 
no genetic basis, and it 1s necessary to 
institute an intensive search for ways 
of identifying more truly genetic psy- 
chic characters. 


Such an investigation can be con- 
ducted, firstly, by more thoroughly 


studying the effects of differing en- 
vironments on identical twins, as well 
as (with certain checks and precau- 
tions difficult to realize in_ practice) 
on the same individual; secondly, by 
noting the differences and likenesses 1n 
response of individuals of different an- 
cestry raised in the same general en- 
vironment (as in orphanages or by 
foster-parents), and correlating these 
responses with those of their relatives 
and of their educators ; 
studies of linkage or other genetic as- 


sociation between definite physical or 


thirdly, by 
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physiological traits, that may be used 
as “identifying characters,’ and psychic 
reactions. The first two kinds of 
studies involve further developments in 
psychology. The third (as pointed out 
by Altenburg and the present writer in 
their study of truncate wing inheritance 
in the fruit fly, where such methods 
were first used in analyzing a modifi- 
able character), requires also a much 
higher development of the study of 
human heredity. For this purpose 
knowledge is needed of the inheritance 
of numerous human character difter- 
ences commonly met with that may 
seem unimportant in themselves: a 
fuller elucidation of this matter has 
been given in the paper above referred 
to | 


V. Results of General Observations 
on Traits of the Twins 


In the present case of identical 
twins reared apart, indications are 
not lacking, despite the diverse reac- 
tions to almost all the non-intellectual 
tests used, that there are really many 
other mental characteristics in which 
the twins would agree closely could 
we but find appropriate means of 
measuring them. Thus, as previously 
noted, the twins both seem possessed 
of similar energy and even tension, 
in their daily activity, with a tendency 
to “overdo” to the point of break- 
down; both have similar mental alert- 
ness and interest in the practical 
problems about them, but not in re- 
mote or more purely intellectual ab- 
stractions and puzzles; both are per- 
sonally very agreeable (as indicated 
by their popularity); both displayed 
similar attitudes throughout in taking 
the tests, even to such details as lack 
of squeamishness in blackening the 
hngers for the fingerprints, and in 
being pricked for the blood test—but 
turning away before the needle struck. 
The tastes of both in books and. in 
people appear very similar. It would 
seem, then, that the operations of the 
human mind have many aspects not 
vet reached by psychological testing, 
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and that some of these are more 
closely dependent upon the genetic 
composition than those now being 
studied. 

The twins themselves both believed 
their likenesses far to outweigh their 
differences. Whether or not these 
opinions were mainly due to uncon- 
scious bias favoring the finding of 
similarities (they were very fond of 
each other), or to inadequacy of the 
psychological tests in disclosing many 
important traits, it is difficult to de- 
cide. However that be, the results 
of Galton—which were based upon 
just such personal  estimates—are 
thereby thrown open to a- similar 
question: 1. e., psychological tests upon 
his twins too might have given very 
different scores despite the alleged 
likeness in character of the twins. 
The divergence between his results 
and those of the present paper may 
be explained either in this way or on 
the ground that differences in rearing 
curing the earlier years, such as oc- 
curred in the present case, are tar 
more effective in modifying mental 
characters than differences in adult 
lite, which operated in Galton’s cases. 

The conclusion that there were 
really marked psychological  differ- 
ences between the twins in the present 
case does not rest solely upon the 
results of the tests, however, for we 
have also found apparent differences 
between the twins in various. im- 
portant particulars that were not sub- 
jected to measurement. Such differ- 
ences are at once evident on compar- 
ing the brisk, correct, and business- 
like style of a letter written by Bb, 
with the more “homey” and sym- 
pathetic tone of a letter by J, who, 
despite her formal schooling, has 
much less perfect command of English 
than B. A) similar) impression | is 
produced on the observer interviewing 
them. Turning to their more general 
attitudes, it is claimed that B_ has 
always been much less fond of chil- 
dren than J, who was brought up with 
so many more children about her 





(but B now seems to be changing in 
this respect). Again, J, brought up 
in such a lively home, seems to have 
been much more “vivacious,” in the 
sense of caring for social affairs, 
“dates” with men, etc.—but the meet- 
ings between B and J and their months 
of life together since eighteen years 
of age are said to have exerted a 
marked effect upon B in these mat- 
ters, as well as in other respects, mak- 
ing her much more like J. B had a 
period of great religious fervor in her 
teens, before her nervous breakdown, 
with leanings towards Catholicism ; 
she has since been very liberal in 
religious matters. J] had no such great 
religious outburst during youth, but 
since her last illness, which was more 
severe than b’s, has turned to Chris- 
tian Science. There are also some 
sharp differences in their attitudes 
towards minor conventions, — partly 
traceable to experiences during the 
war. 

Such differences as those just noted, 
then, supplement those shown in the 
volitional and emotional tests, in in- 
dicating the great latitude of genetic 
indetermination to which many psychic 
characters of man must be subject. 
The whole problem is thus seen to be 
an extremely complicated one, and it 
will in the future require the etforts 
of an army of psychologists and gen- 
eticists to help untangle the skein of 
psychic determination. In so doing, 
they must attempt to ascertain in 
quantitative fashion how much, and 
how commonly, various “traits” are 
affected by environic as compared 
with genetic differences, just what 
causal agents are involved in each 
trait, and what methods of measure- 
ment are the best for a given pur- 
pose. On the other hand, the de- 
monstration that the determination of 
mind in civilized communities is by 
no means purely and simply a matter 
of the hereditary elements, or genes, 
should not be a source ot discourage- 
ment or despair, for in the characters 
the genetic indetermination of which 
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is found to be great lies the hopeful 


field for the educator, and for the 
agent of social reconstruction. 
Summary 


1. A new method is presented for 
determining the degree of probability 
that twins are genetically identical, 
when information concerning one or 
more of their other sibs can be ob- 
tained. Applied to the present case, 
the method yields a_ probability of 
approximately 386 to 1 that the twins 
here studied are identical genetically. 

2. “Intelligence tests’ applied to 
these twins yielded scores very signifi- 
cantly alike, despite great differences 
in the amounts and kinds of the 
formal schooling they have had, and 
other environmental differences dat- 
ine from two weeks of age onward. 
| (the more schooled), however, had 
a considerably higher score in the 
section of the Army Alpha test deal- 
ing with more abstract word relations, 
while B scored slightly higher in arith- 
metic and in the section of the Army 
Alpha test involving rapid distinction 
between synonyms and antonyms. Only 
the difference in arithmetic was borne 
out in the Otis tests. In general, it 
may be concluded as_ probable that 
most sections of the Army Alpha Test 
and the Otis Advanced Intelligence 
Test vield results highly correlated 
with the genetic basis of intelligence 
(or at least, of those aspects of intel- 
ligence therein dealt with), when they 
are applied to individuals brought up 
in the same general territory and social 
class. Were there no such genetic basis 
for the scores of the twins, the chance 
for them to have been as much alike 
as they were would have been less than 
1 in 200. 

3. The  non-intellectual tests—of 
motor reaction time, association time, 
“will-temperament,’” emotions and _ so- 
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cial attitudes—gave results in striking 
contrast with those of the intelligence 
tests, in that the twins made marked- 
ly different scores on all these tests. 
The differences were, on the average, 
slightly greater than the median differ- 
ences between the scores of two indi- 
viduals chosen at random from the 
eroups in which the “norms” of the 
tests had been established. Many of 
the differences in responses of the 
twins seemed, moreover, to be cor- 
related with salient differences in their 
past experiences and habits of life. 
Scores made on such tests, therefore, 
would seem to be of little value in 
indicating psychological differences 
determined by heredity, however use- 
ful such tests may be in enabling us 
to predict an individual's behavior. 

4. If the above is true of traits as 
measured by tried psychological tests, 
the results of which seem to be cor- 
related with success or failure in 
various walks of life, it 1s probably 
elso true that many of the psychol- 
ogical traits assigned to individuals 
in the familiar human pedigree charts, 
on the basis of the personal opinions 
of varying casual observers, are even 
less trustworthy genetically. But in 
so far as such unmeasured traits may 
be determined by specific familial 
environments that can be handed 
down through habit, training, material 
and social circumstances, they may 
present in the charts a semblance of 
hereditary transmission, which is real- 
iy spurious. 

5. It is important, therefore, that 
research be carried further for the 
finding of better means of ascertain- 
ing such truly genetic differences as 
undoubtedly do underlie much human 


psychological variation. Three chiet 
lines are pointed out which such 


research may follow, including further 
intensive work on human identical 
twins. 
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TABLE A—CLASSIFICATION OF THE TWINS AND THEIR SIBS, FOR DETER- 
MINATION REGARDING GENETIC IDENTITY 


























Height ir Chin 

eigh Build Color Hair Prominence| Nose Form 
Twin B Med. Light Med. Wavy Decided straight 
Twin J Med. Light Med. Wavy Decided Straight 

Elder Brother] V. tall Light” V. dark ? Moderate Roman 
Younger Med. Heavy ¥. light hair; » Decided ? 
Drother eyes brown . 

: VY. light hair 9 

Younger Sister} V. short Heavy | V. curly Decided ; 

and eyes . 

Chance of any 

two being in 3 .4 | 6 6 6 

the sawe Class 





























1 
Product of chances = .002592 — —— 
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(Where character was undetermined (marked ‘?’), sib was regarded as in same class as twin for 


the calculation.) 


TABLE B—INTELLIGENCE TESTS 


I. Groupe EXAMINATION ALPHA. Form 8, 1918 (U.S. Army). 





Scores of ; 


























Designation of Sections — ————-| Max'm'm 
| B J Possible 
DI a culcicanianpencnnenenibicaicionentins eee! 8 10 12 
T. “PRPRETIEIE I asics ecnsssesennicenesecnracesenesnerensrsieseonies | 15 11 20 
3. “Practical Judgment” (as shown by selection of best | 
answers in multiple choice) ..0.00.0000000000000000000000.20 ee. ssitdauneeseininie 12 11 16 
!. “Synonym-Antonym Test” (involving rapid decision | | | 
as to whether words are same or opposite )................ satieusie 39 32 40 








5. “Disarranged Sentences” (involving facility in recom-_ | 
bining werds into proper order and deciding truth of 





statement) ...........-. nade ecenahieuieaneninahs aici vad ee elbniei ees seut a aeaie 21 21 24 
6. “Number Series Completion” (involving ready com- | 

prehension of numerical series) -.......200.00000...000..2.::2eeeeeeeee . 12 9 20 
7. “Analogies” (involving ability to grasp and apply ab- | | _ = 

stract relations between words). o...000..000c200ooo oo cocecec cece ceeeee eee 14 25 40) 
2 “Information : Test” eee ee eens eeeeeeeeees teeececeee besuseosonneey touevess | 30 34 7 40 
a ee 156 153 | ae 


= erg" 


delat 


ng yews 1” Salt > i a's 
i a eet a hee 
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Il. Ovts Se_r-ADMINISTERING Test oF MENTAL ApsiLity; HIGHER EXAMINATION: 


Form A, 1922. 















































Classification of Questions. (Adapted by Present Writer | Scores of: | 
for Comparison with 1.) | | Maxim 
| £B | J Possible 
|. Hard directions (involving ability to manipulate ele- | | 
| re 5 6 Ss 
2. “Arithmetical Problems” (as in 1)...... sch oilcnecidussaiacaneniaiitesineacipaiihcante | 10 6 10 
3. Logical relations, as shown in rational completion of | | | 
sentences ........ ssaletbaisdc attics dinibecadiaicaida aisaten Veuintadeandalaaiamdeitics ahinionaebieiinas sauaelaiibsibaiian 17 16 17 
~ ee emia sae . er e ee ae — 2 — a ~ ; me ernie : aoa q 7 — 
!. ()pposites test (involving rapid selection of words of | | | 
different meaning, in multiple choice) .......00000000000....... wacioiliid 11 11 11 
5. “Disarranged sentences” (involving facility in recom- | | | 
bining words into proper order ) .....0..000....0.....222cc22eeeeeeeeeeeeeeees 2 2 2 
6. “Number series completion” (as in 1) 0002... 0 | 2 | 3 
a hE 5 eee ne eT SO ENT | 7 | 8 10 
8. “Proverbs” (involving ability to analyze precisely the | | | 
meaning of statements ).......0..00000.-0000000020... RT hae re 6 6 6 
9. Syllogisms (a test of logical reasoning ) -...000000000000000...22.0002.. 3 2 4 
A Re pg mR Terre eveceee tee creep Ser en en 3 4 
aaa aerate aie ca his ashi cinnn ane stn Sani eepai nates Otaninenes 64 62 75 


(Scores consist of number of questions answered correctly, except in sections 4 and 5 
of Army Alpha Test, in which chance of obtaining correct answer is one-half; in these 
sections score consists of total number of questions minus twice the number answered in- 
correctly. ) 





TABLE C—TESTS OF SPEED OF REACTION 





B | J 

[. Kent Rosanorr ASSOCIATION TEST. | 
Average time of association per word.......0000000000000000....... 2.48 sec.| 1.27 sec. 

Il. Tappinc Test. 
Number of taps in given time.........0.0.0000000000000cccc cece eee | | 207 164 

lll. Crosstnc TEst. 
Number of crosses in given time............. TT ee ee ee 63 55 
Number of errors 1 CroSsing.....-...........2.. 22222... -ceeeeecceeeeeeceeeceeeceeeeee- nee 10 4 , 


TABLE E—DOWNEY INDIVIDUAL WILL-TEMPERAMENT TEST 
‘‘Will-Profile’ of B shown by solid line that of J by dotted line. 




















































































































*Siynati of Trait Section wot Test 
ere 7: 2|3|4{5|6|7|6]9|2 
| Speed of Movement Vi-] ) 
x 
t 
3 Freedom ttrom Load LIl—-l.. 2; VI-3, 2 ; aN 
‘ <}- 
3 Flexibiltty Vil! a — 
~~. 
4 Speed of Decision vf e 
> Motor Impulsion X Frat 
(5 Reaction to Contradiction XT q Ss 
q >: a 
7 Resistance to Opposition X11 = 
8 Finality of Judgement xITI y 
9 Motor Inhibition Yi +++ ~ | 
10 Interest in Detail IX | ' 
= 7 
1] Coordination of Impulses ¥ + a 
. eft 
12 Volitional Perseveration. YiIti-2 - 7 
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TABLE F—SALIENT PHYSICAL OBSERVATIONS 


—_———_ —_—— —— - 


















































| B | J 
CSS eas | 62'% inches | 6214 inches 
Weight a. when tested -............ | 110-111 Ib. 110-111 Ib. 
b. maximum ................. | 123% Ib. | 138% lb. (before childbirth) 
c. adult minimum ........ | 104 Ib. 99 lb. (after childbirth) 
BD GREEN  secccxsisnsancanniinananiebnabics | 17.9 cm. { 18.1 cm. 
i | ne me eT ; 15.4 cm. 
(1) Innermost zone oft 
light brown fibers. (2) 
| Adjacent zone of whit- | 
| ish radiating branched | Same 5 characteristics as 
| filaments, with some | noted in case of B. 
| light brown “spokes” in- | 
' terspersed. (3) Imbedded | 
Iris color and pattern................. | in zone (2), particularly | 
| in left eye, some dark 
brown patches. (4) | (Resultant effect “hazel” 
Outer zone of light) in both twins. ) 
brown fibers. (5) Dark 
homogeneous outer bor- | 
der. | 
OO ea | Droops slightly towards left. | Droops slightly towards left. 
(1) All molars filled sev- 
eral times. (2) Have 
tendency to be_ too 
strongly implanted. (3) | Same 4 characteristics as 
INIT - <<... ccs couscemssheemeninsaiosntibaminnsemseinnatids Only corners of wisdom noted in case of B. 
teeth came through. (4) | 
| Upper right incisor over- 
| laps left. | 
| (1) Flat. (2) Somewhat 
| large, but (3) little fin- 
eee | ger nail proportionally Same 4 characteristics as 
| smaller. (4) Middle fin- | noted in case of B. ) 
' ger nail triangular. | 
RD BI. iciiicodiinarcamdnaania | 61R | 7 61% 
Strength of grip (maximum | | eehll 
dynamometer readings) : | | 
BE TN asvcceressensonrsieanisenteeieeions | 39 | 26 
Left Hand....... itiiniachsedamcieiuenaiaaiad | 35 | 26 | 
Presence .of additional an- 
| kle prominence on mesial | Additional ankle prominence ) 
Serecteare® OF Ci R essen ccscccscssecescesens ' aspect of tibia, below the | as in B. 
' normal prominence. | 
Se |i iaanneen | II Il 




















ad 


BUD SELECTION IN WASHINGTON NAVEL 
ORANGE 


V—Progeny Test of a Sheepnose Limb Variation 


A, D. SHAMEL, C. S. PoMErRoy and R. E. Cary 
Umited States Department of Agriculture 


NUMBER of bud variations of 

the Washington Navel Orange 

have been described and _ their 
relation to the origin and development 
of important strains of this variety 
has been discussed in an earlier pub- 
lication. The results of several pro- 
eeny tests of limb variations, showing 
certain striking differences in quantity 
and quality of Washington navel or- 
ange fruits have also been presented” 
proving that such variations were per- 
petuated through bud propagation. An- 
other striking difference in fruit qual- 
ity which has been found as a limb 
variation in a tree of the Thomson 
strain of the Washington Navel Or- 
ange is described in the following 
pages and the performance record of 
its progeny is presented. 

The Sheepnose Strain 

The term ‘“Sheepnose” has been 
adopted for this strain on account of 
the similarity in shape of its fruits to 
that of the Sheepnose apples. 

The trees of the Sheepnose strain 
are more finely branched and_ have 
smaller, narrower and more sharply 
pointed leaves than is the case with 
trees of the Washington Strain. 

The fruits are characteristically small 
in size, ovate in shape with a peculiar 
and characteristic protrusion of the 
distal ends due to the development of 
an abnormally large navel or secondary 
orange at the tip of the fruit and usu- 
ally enclosed within it. The texture 
of the rind is coarse, and many of the 
fruits are wrinkled or ridged espe- 
cially at the stem ends. The rinds are 
thick, the rag coarse and abundant, the 
juice small in quantity and of poor 


flavor. The trees are prolific bearers 
and tend to produce a larger number 
of fruits than do trees of the parent 
Thomson strain under similar environ- 
mental conditions. On account of the 
shape of the fruits, their small size, 
coarse and ridged texture and the in- 
ferior quality of the juice, the Sheep- 
nose strain is an undesirable one for 
commercial culture in the Southwest. 


The Sheepnose Limb Variation 


The parent tree of the Thomson 
strain of the Washington Navel orange 
on which this Sheepnose limb  varia- 
tion was discovered is located in the 
Eureka orchard of the National Orange 
Company near Riverside, California. 
The fruits of this tree aside from 
those borne by the limb variation are 
normally typical of the Thomson strain, 
but rather marked individual fruit 
variations have been found from time 
to time. These variations include 
fruits having a rougher texture some- 
what like that of fruits of the Wash- 
ington strain and in a few instances 
abnormally shaped oranges with large 
protruding navels have been found. 

This Sheepnose limb variation is a 
small branch located low down on the 
South side of the parent tree. All the 
fruits produced on it each year have 
been typical of this strain. Figure 1 
shows a portion of this tree including 
the Sheepnose limb and Figure 2 shows 
fruits produced on this limb and on 
the normal part of the same tree. 

Progeny Propagation 

Sudwood was” secured from the 
Sheepnose limb variation on January 
25, 1915, and propagated) on sour 
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PARENT TREE OF SHEEPNOSE STRAIN 
Figure 1 
This Thomson tree produces normal fruit except for the one branch which is shown 
here. On this all the fruits are ot the peculiar “sheepnose” type. Photographed at the 
Eureka Ranch of the National Orange Company, Riverside, Calitornia, November, 1924. 






































FRUITS FROM TREE WITH SHEEPNOSE LIMB VARIATION 
Figure 2 


I-ruits from the sheepnose limb are compared with those trom the normal part 
The loeation of this limb 1s shown in Figure 1. 




















FRUITS FROM PROGENY TREES 
Figure 3 


The fruits are from the trees shown in Figure 4. The sheepnose characteristics are : 
transmitted by budding as well as those of the normal Thomson strain. 
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Figure 4 


The tree propagated from the sheepnose limb variation (Figure 1) is at the right; 


the other is from a bud from a normal limb of the same tree. 
trees were typical of the limbs from which the buds were taken. 
Experiment Station, Riverside, Californ a, January, 1925. 


orange seedlings in a commercial nur- 
sery in cooperation with the Citrus Ex- 


periment Station of the University of 


(California. Buds were also. taken 
from a normal branch ot the same 
parent tree at the same time and 


propagated with those from the limb 
variation in order to make a com- 
parative study of the progeny of a 
normal limb with that of the Sheep- 
nose limb variation. The nursery trees 
of each of these propagations were 
transplanted to the progeny test or- 
chard of the Citrus Experiment Sta- 


tron at Riverside, California, on July 


2 1917. The trees were set ten feet 


The fruits of the progeny 
Photographed at Citrus 


apart in the row along with progeny 
trees of other bud variations of the 
Washington Navel orange. 

The orchard in which the progeny 
trees are located was planted on land 
where nothing but winter grain crops 
had been previously grown. Winter 
and summer legume cover crops have 
been grown and plowed under each 
vear since the planting of the trees in 
order to improve the soil conditions 
but no other fertilizing materials were 
used until the spring of 1924. The 
trees have made a healthy and normal 
erowth and produced their first crop 
of fruit during the season of 1920-21. 
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Progeny Performance Records 


The two progeny trees of the Sheep- 
nose limb variation have borne a total 
of 766 and 1,257 oranges respectively 
during the five years since they came 
into bearing all but 36 of which have 
been typical of this strain and more 
than ordinarily uniform in strain char- 
acteristics. The remaining 36 fruits 
produced by these trees have shown 
the typical coarse texture of the Sheep- 
nose strain but have not had the shape 
characteristic of fruits of this strain 
due to the reduction in size of the en- 
closed navel or secondary orange. 
ligure 4 shows progeny trees propa- 
vated from both the Sheepnose limb 
and the normal part of the parent tree 
and Figure 3 shows two typical fruits 
produced by these two progeny trees. 

The two progeny trees of the normal 
limb of the parent Thomson tree have 
produced a total of 470 and 217 oranges 
respectively during the performance 
record period of five years since the 
trees came into bearing. ‘These fruits 
have all been typical of the Thomson 
strain with the characteristic variations 
which normally occur in the crops ot 
trees of this strain. 

The progeny trees of the Sheepnose 
strain have produced more oranges 
‘ach year than the progeny trees of 
the Thomson portion of the parent tree 
but on account of their smaller aver- 
age size the differences in the weight 
of the crops of the trees of the two 
strains has been less than would be 
indicated by their number. 

The foliage of the two progeny 


trees of the Sheepnose limb variation 
is more finely branched and the leaves 
are narrower and more sharply pointed 
than the normal foliage of the parent 
tree and similar to the parent limb 
variation from which they were prop- 
agated. The foliage of the two com- 
parative progeny trees of the normal 
limb of the parent Thomson tree is 
typical of the foliage characteristics 
of trees of the Thomson strain. The 
difference in the foliage of trees of 
the two strains is shown in Figure +. 
Conclusion 

The foliage and fruit characteristics 
of the Sheepnose limb variation of the 
parent Thomson tree have been trans- 
mitted to progeny trees through bud 
propagation. 

The occurrence of the Sheepnose 
linb variation in the parent Thomson 
tree and the behavior of its progeny 
as reported herein indicate that the 
presence of trees of the Sheepnose 
strain in established navel orange or- 
chards is doubtless due to the uninten- 
tion propagation of limb sports of this 
character in commercial nursery prac- 
tice. 

Owing to the small size, unusual 
shape, rough texture or rind and _ in- 
ferior quality of the juice of the fruits 
of the Sheepnose strain it is an un- 
desirable strain for commercial pro- 
pagation in the Southwest. 

These facts together with those pre- 
viously reported emphasize in a marked 
manner the importance of bud_ selec- 
tion in citrus fruits in order to avoid 
the perpetuation of undesirable strains. 


Literature Cited 


1. SHAMEL, A. D., L. B. Scotr and C. 


S. Pomeroy. Citrus-lruit Improvement: <A 
) 


- 


Study of Bud Variation in the Washington Navel Orange. U. S. Dept. Agr. Bul. 623, 


146 p., illus. 1918. 


2. SHAMEL, A. D., C. S. Pomeroy and R. E. Caryi. Bud Selection as Related to 
Quantity Production in the Washington Navel Orange. Jour. Agr. Research 26: 319-322, 


illus. 1923. 





‘ — . Bud Selection as Related to Quality of Crop in 
the Washington Navel Orange. Jour, Agr. Research 28:521-526, illus. 1924. 








— . Bud Selection in the Washington Navel Orange. 
Progeny Tests of the Thompson, Washington, Corrugated and Golden Buckeye Strains Orig. 
Journal of Heredity, 16:232-241, illus. 1925. 


inating as Limb Variations on a Single Tree. 























Shamel, Pomeroy and Caryl: Bud Selection 455 





II—Progeny Tests of Dry Limb Variations. 





I1I—Progeny Tests of the Australian Strain. 
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1V—Progeny Tests of Limb Variations of the Ribbed Strain. 
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TABLE I.—Records of annual production of progeny trees propagated in 1915 from a limb variation of 
the Sheepnose strain in a tree of the Thomson strain of the Washington Navel orange with 
comparable records of progeny trees propagated from a normal Thomson limb in the same 
parent tree. All these trees were planted in the orchard July 2, 1917. 


























Strain Tree Number of Fruits Produced 

No. 1920-21 1921-22 1922-23 1923-24 1924-25 Totals 

Sheepnose 60S 1578 2565 2055 i28 7350S 
3C gC 4C 16 € 

2 758 2518S 442 § 280 S$ 189 S 1237 § 

9C 5 C 6C 2() ( 
Thomson 3 18 T 84 T 103 T 175 T 90 T 470 T 
4 4 'T 47 T 26 T 96 T 44 T 217 T 





S indicates fruits, of the Sheepnose strain, C indicates fruits of coarse 
normal or flattened shape and T indicates those of the Thomson strain. 
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Geology Teaches Eugenics 


With the passing of John Mason 
Clarke, of Albany, on May 29, 1926, 
the world has lost not only one of its 
leading paleontologists, but one of its 
ereat men of all science. No paleon- 
tologist excelled him in discernment of 
the morphology of invertebrate Pale- 
ozoic fossils or in knowledge of the 
Devonian of North and South Ameri- 
ca; no philosopher has ever seen more 
clearly the lessons that these fossils 
teach or expressed them in more beau- 
tiful diction. 

The philosophy of Clarke's paleon- 
tologic studies is to be found mainly 
in three of his papers, namely, his ad- 
dress to the Paleontological Society as 
its first president (1911); “The philo- 
sophy of geology and the order of 
the state,” being the presidential ad- 
dress to the Geological Society in 1916; 
and “Organic dependence and disease,” 
published in 1921. His conception of 
what the life of the past should mean 
to the living human world may _ be 
summed up as follows: 


Paleontology is ... the most far-reaching 
of all the sciences. In it lies the root of all 
truth, out of it must come the solution of 
the complex enigmas of human society. |The 
great significance of evolving life as seen 
throughout the geologic ages came to Clarke 
from his studies of the earliest phases of 
the parasitic or dependent conditions of life 
a study of mutual organic associations 
that led to commensalism, sessility and fi- 
nally to parasitism. These modes of life 
involve| the essential abandonment of normal 
direct, upright living and the benefactors 
thereby are types of life which Nature has 
cast out and aside as hopeless...  Indivi- 
dual and locomotive independence, it would 
seem, has been the major function and prime 
determining factor in the progress of life. 
... All progress in life, as reckoned in 
terms of man, has come through independ- 
ence and through those lines of animal life 
in which independence has been maintained 
at any cost... Rescue of dependents is 
therefore not a part of the scheme of 
Nature, except through the exercise of 
intelligence. 

On the other hand, the communal life of 
the social insects shows that “socialism and 
communism have been tried out and found 
wanting, and Nature holds conspicuously 
before the eye of the State the warning 





that they have nothing either for the growth 








.. 
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of the spirit or the progress of the intellect. 
Nature makes for the individual, and this 


truth is registered on the tablets of the 
earth ... Over and over again the domin- 


ant race has started on its career as an 
insignificant minority struggling for its exis- 


tence against an overburden of mechanical 
and vital obstacles, armed only with spe- 


cific virtues which have little by little fought 
their way into the foreground, and by so 
doing consumated their upward purpose... 
The majority is purely numerical, while 
wisdom and truth may rest with the minor- 
ity... The voice otf the people is not the 
voice of God. 

The paleontologist, looking at the record 
of life on the earth, says to the state: “Be 
intelligently guided in the treatment of 
hereditary community parasites, defectives, 
congenital or confirmed misdemeanants, what- 
ever the form of degeneration may be, by 
recognition of the presumption that in so 
far as they can not be physiclogically cor- 
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rected, they are abandoned types in which 
there lies little hope of repair. 


A study of John M. Clarke’s works 
shows clearly he was one of the great- 
est paleontologists of his time and one 
of the geniuses of science, “standing 
on the mountain-top and catching the 
first rays of the rising sun,’ pregnant 
with new views of nature. But an 
intimate knowledge of his life also re- 
veals that his path to eminence was 
hewn out with much labor among his 
beloved fossils, taxing to the full the 
many-sided equipment that was his 
from home, college and environment. 
Schuchert, C. and Ruedemann, Rk. 
John Mason Clarke (Obituary), Sci- 
ence, 62:117, Aug. 7, 1925. 


An Important Field of Research 


PLURIPOTENZERSCHEINUNGEN, Synthe- 
tische Beitraege zur Vererbungs—und 
Abstammungslehre, by VALENTIN 
HarcKER. Pp. 210 with 26 illustra- 
trons, price $2.25. Jena, Verlag von 
Gustav Fischer, 1925. 


Professor Haecker attempts to or- 
eanize a large body of familiar facts. 
Why, for instance, does albinism tend 
to appear as an occasional variation 
in sO many animals and plants? Why 
does a character develop in one way 
at normal temperature and in quite a 


different way at an artificial tempera- 
ture? In short, he seeks to study 
genetic characters at the critical peri- 
od between gametogenesis and _ birth. 
This is one of the branches of biology 
that most deserves work at present, 
and the author has brought together 
a great amount of useful material. It 
would not be expected that this pre- 
sentation would be final or in every 
way satistying. It represents merely 
one of the first steps on an important 
road. 


ee 





Back Numbers of the Journal of Heredity Wanted 


Numbers listed below should’ be 
mailed to the office of the Association, 
Victor Building, 72-4 Ninth St. N. W., 
Washington, D. C., and will be paid 
for at the prices 


indicated. Unless 


payment in cash is requested, members’ 


accounts will be credited with the 
amounts due for the Journals received 
trom them. 


Vol. V, Nos. 1, 2, 3, 4, and 7, 50c. 
Vol. VI, No. 1, 30c. 

Vol. VII, Nos. 1, 2, 3, 4, 5, 30c. 
Vol. IX, No. 6, 50c. 

Vol. XI, Nos. 1, 2, and 4, 30c. 


American Breeders Magazine: 
Vol. I, Nos. 1, 3, 50c. 

Vol. II, Nos. 1, 2, 50c. 

Vol. III, Nos. 1, 3, 50c; No. 4, 


Vol. iy, Nos. 2, a. a0c. 
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FF} TTER FAMILIES FOR FUTURE FIRESIDES 


The Kansas Eugenics Contest 


HILDEGARDE WALLS JOHNSON 
Kansas City, Mo. 


Note:—The Kansas “Fitter Families” contests receive occasional mention in the 
newspapers, but we know of no connected history of the movement. The members of the 
American Genetic Assoc:ation will therefore be especially interested in this account, which 
has the approval of Dr. Sherbon, in active charge of this work. 

It may be as well to state that we are publishing this article entirely for its news 
value, and not as an indication that the Association either supports the movement or 
approves the method of popularizing eugenic ideas. We must recognize that humans 
and livestock are controlled by the same laws of heredity. In spite of this fact we 
should not take it for granted that it is either possible or desirable to apply those 
laws in the same way in the two cases, if for no other reason than thatt the objects to be 
attained are so entirely different. The adoption of terms used in stock judging is espe- 
cially to be deplored as tending to give eugenics more of the barnyard flavor which is certain 
to discredit it in the minds of many people.—Editor. 


EGARDLESS of Max O’Rell,  Firesides,” for the fifth time a clinic 
Americans do know who their. was held for the examination of those 
grandparents were. sut, just families who wished to have the begin- 

how much we know about how they ™ng of a eugenic family history re- 
lived, the vocations they pursued, the corded. — - — 
ills they were heir to, and the causes The “Fitter Families movement 1s 
; the natural outgrowth of the Better 
Babies movement which began, as al- 
“most everyone knows, at the lowa 
book, “The New Decalogue of Sci- State Fair in 1911, when Mrs. Mary 
ence,” says, “the three ideals (of eu- TT. Watts, of Audubon, Iowa, was 
genics) of health, sanity, and energy  asked-to supply an exhibit to interest 
seem not only perfectly safe objectives the women who came to the fair. 
but also obtainable ones.” Further 


on he says, “Owing to the tact that a judging the babies who were brought 
man is a network of many ancestors, 


to the baby show, not according to 
and since every man carries within their beauty, but according to their 
himself a host of family skeletons and points of health and strength. She 
a host of family virtues, none of which called three women physicians to her 
he may exhibit in his own body or assistance, and together they examined 
character, it would be necessary to fifty babies. An auspicious dav it 
include three or four generations of proved, for from that first clinic 
his ancestors in estimating his racial sprang into being the movement for 
value.” Better Babies which has swept into 
In Kansas a beginning has been’ the most remote corners of the United 
made by which a permanent record ot States! It is entirely worthy of re- 
these traits may be kept. At the mark that of the three physicians who 
Kansas Free Fair in Topeka last Sep- examined the babies at that first clinic, 
tember (1924), in a small frame build- not one has stopped one moment since 
ing on whose ridge pole appears the in her work for the betterment of 
slogan, “fitter Families for Future childhood. 


of their death, is a different matter. 
Wiggam, in his much _ discussed 


Mrs. Watts hit upon the idea of 
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Heredity a Factor 


The original idea back of the Better 
Babies movement was that better care 
and better feeding would produce a 
marked improvement in babies just 
as it has in domestic animals. Indeed, 
the first charts used to score the 
babies were some prepared to score 
the stock in judging it. But one morn- 
ing, Mrs. Watts received a plain post- 
card signed Chas. B. Davenport, Direc- 
tor of Experimental Evolution, Carne- 
elie Station, Cold Spring Harbor, New 
York. 

The card bore this one sentence: 

“You should give fifty per cent to 
heredity before you begin to score a 
baby.” 

In the midst of the enormous corre- 
spondence that had grown out of the 
publicity given the clinic, Mrs. Watts 
neglected the warning and it slipped 
from her memory until the same time 
the following year, when she received 
another one-cent post-card from Dr. 
Davenport, which also bore but a 
single sentence: 

“A prize winner at two may be an 
epileptic at ten.” 

This brought Mrs. Watts’ entire 
attention to this phase of the situa- 
tion, and hunting up the card of the 
previous year, she went with them to 
Dr. Florence Brown Sherbon, who 
had been one of the examining phy- 
sicians at that momentous first clinic. 
Dr. Sherbon declared that her expe- 
rience in judging babies—and she had 
been constantly engaged in it since 
that day in September, 1911— corrob- 
orated Dr. Davenport’s statement, add- 
ing: 

“Very often babies with high scores 
under our present plan are known to 
have bad heredity.” 

Thereupon these two women con- 
centrated their attention upon finding 
a plan that would include heredity in 
the examination of young children. 
Several plans were tried tentatively 
before they evolved the idea of the 
“Fitter Families.” They finally de- 


cided that the family must be exam- 
ined as a unit, if they were to have 
the proper background from which to 
judge the babies fairly. 


The First Clinic 


An opportunity to try out the plan 
did not present itself until 1920, when 
Mr. Phil Eastman, Secretary of the 
Kkansas Free Fair Association, offered 
the use of a building on the fair 
grounds for a health exhibit to Dr. 
Sherbon, who was then Director of 
the Division of Child Hygiene of the 
Kansas State Board of Health. 

This was the opening she had been 
watching for! 

Dr. Sherbon accepted Mr. Eastman’s 
offer, and the campaign for “Fitter 
‘families for Future Firesides” was 
launched ! 

Her first act was to call a confer- 
ence of specialists to work out a tech- 
nique to establish standards for judg- 
ing families. Every physician ac- 
cepted the invitation enthusiastically. 
Dr. Sherbon submitted for their con- 
sideration forms used by the Life 
IXxtension Institute, the Bureau of 
Kducation, the Eugenics Record Office 
of Cold Spring Harbor, and. several 
others. 

The result of this conference was 
the adoption of an examination blank 
providing for a complete record of 
every person examined, and the neces- 
sary information relating to the par- 
ents and grandparents of the family. 

To a large extent, it was the appli- 
cation of the rules of animal husband- 
ry to the human family, for heredity 
and environment are the determining 
[actors in all animal growth. Environ- 
ment, being purely external, is avail- 
able for analysis, but only by trust- 
worthy and impartial record can 
hereditary history be determined. 

Little publicity was given the move- 
ment the first vear. The first two 
families who came were personally 
solicited, but as soon as it became 
known that these examinations were 
really taking place, other families be- 
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ean to arrive. The first year, twenty- 
five families totalling ninety-nine per- 
sons were examined. During the first 
four years, seventy-eight families to- 
talling three hundred and _ fourteen 
persons were examined. This year 
one hundred persons completed the 
examinations, bringing to four hun- 
dred and fourteen the total number of 
persons of whom a permanent eugenic 
record has been made. 

The staff of examiners consists of 
an historian, who is the Professor of 
Eugenics from the State University; 
men and women physicians to give 
medical and structural examinations 
to the entrants of their own sex; an 
eye, ear, nose, and throat specialist; 
a dentist; a psychiatrist; a physiolo- 
geist; and a laboratory technician. 
These specialists serve without recom- 
pense and no fee is charged the public. 
The entire expense of the examination 
is borne by the Fair Association as a 
demonstration to the citizens of Kansas 
of the importance of assembling a 
cugenic family history, of keeping 
complete family records, and of the 
value of a periodical health examina- 
tion. 

An exhibit is held by the Depart- 
ment of Biology of the University of 
Kansas in an adjoining tent, where 
the crowd is given full information 
concerning the methods and aims of 
“Fitter Families for Future Firesides.” 

But in the building where the clinic 
is held, no one is admitted except fam- 
ily groups who come to keep appoint- 
ments made in advance. There is one 
exception to this rule: that a man or 
woman of marriageable age who 
wishes an examination in the interest 
of eugenics, will be admitted. The 
strictest secrecy is maintained through- 
out the examinations and no report 1s 
made except to the family examined. 

The building where the examina- 
tions are made has been divided into 
eight rooms or compartments, by 
means of beaver board partitions 
seven feet high, set six inches above 
the floor. This is thoroughly calso- 





mined and there are white muslin 
curtains at all doors and windows. 


When the examination, which re- 
quires about three hours, is completed. 
the superintendent summarizes all find- 
ings of the various examiners and 
interprets them, giving whatever ad- 
vice may seem necessary. Later a 
complete record is sent to the family, 
a copy being retained for statistical 
purposes. The Kansas State Board of 
Health sends each entrant a Health 
Certificate of Class A, B, or C, accord- 
ing to the results of the examination. 

lamilies are classified according to 
size; small families, consisting of 
tather, mother, and one child; medium 
families, consisting of father, mother, 
and two to four children; and large 
iamilies, consisting of father, mother, 
and five or more children. Each year 
the Governor of Kansas has given a 
trophy to the family of each class 
which wins the highest score. Sen- 
ator Capper has shown his _ interest 
by offering a bronze medal to every 
entrant whose average is A or B+. 
with no score falling below B. This 
vear forty-two of the one hundred 
persons examined earned them. 


Interest in “Fitter Families” 


But these things are purely extrane- 
ous. The real enthusiasm 1s_ best 
illustrated by the farmer who drove 
his wife and five children fifty miles in 
a Ford, and then waited four hours for 
their examination, just for the sheer 
satisfaction of knowing that they were 
all right. 

The State Fair, being the place the 
eugenic test was begun, seems to be 
the logical place to continue it. The 
people who attend, having seen the 
remarkable improvement that good 
care and intelligent breeding have 
made in live stock in latter vears. 
have very many of them wondered 
why something of this sort was not 
done for the infinitely more important 
human family; so their minds provide 
a fallow field for the planting of this 
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lea. Because of these things, the 
lkugenics Committee of the United 
States of America, of which Irving 


lisher is Chairman, has appointed a 
-ub-commiuttee on Eugenics and Ex- 
hibits at Fairs, consisting of Mrs. 
Mary I. Watts, chairman, the same 
woman who started the Better Babies 
movement; Dr. Florence Brown Sher- 
bon, Professor of Child Care at the 
\ niversity of Kansas; and Dr. Elvinor 
Iernest, of Topeka. Their specific 
purpose is to introduce the Fitter 
families examination into State Fairs 
hroughout the United States. 

Certainly, as they grow up, the 
tetter Babies are entitled to the con- 
tinuation of the medical examination 
which is given them up to the age of 
~ix vears. Nothing can so indelibly 
“press upon them the value of sound 
minds and clean bodies, as a regular 
amd conscientious examination of the 
tamuly’s health. Furthermore, you 
tnay be very sure that the young man 
who knows the eugenic history of his 
tamily, will look for more than just a 
pretty face when he decides to marry 


? 
‘ 
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and add his own branch to the family 
tree; just as the girl who knows the 
cugenic history of her family will be 
able to resist the whirlwind courtship 
of a handsome stranger—at least long 
enough to find out something about 
lis background. 

After all, the greatest resource of 
the nation lies in the good health of 
the individual, and it should be safe- 
cuarded with the care commensurate 
with its importance. The Better Ba- 
bies, it is safe to assert, will grow up 
to provide “Fitter Families for the 
Future !” 

In one of his delightful editorials, 
Wilham Allen White says that what 
is going to be done throughout the 
United States is first done in his be- 





loved State of Kansas. Prohibition 
and Equal Suffrage began _ there, 


Georgia was the second State to hold 
a “Fitter Families” Exhibit, hers be- 
ing at the Tri-State Fair at Savannah. 
And when Georgia and Kansas are 
interested in the same thing, the other 
forty-six States will do well to find 
out what it is all about! 





Inheritance of Mental Traits 


Dye VERERBUNG GEISTIGER EIGEN- 
SCIIAFTEN UND DIE PSYCHISCHE 
KONSTITUTION, by W. PETERS, pro- 
fessor of psychology in the Unitver- 
sity of Marburg. Pp. 400, with 8 
illustrations, price $4. Jena, Gustav 
fischer Verlag, 1925. 


\s the most complete review now 
available, of the liteature of the sub- 
ect, Dr. Peters’ book will be widely 
useful. He is critical in his handling 


of the data, but unfortunately not so 
critical of the data themselves and the 
way they were collected. He is not 
wholly at home in the field of genetics. 
On the other hand, he knows how to 
analyze his subject, to define his prob- 
lems clearly, and to marshal the scat- 
tered evidence skilfully. The lack of 
an index is a strange omission in a 
scientific work. 
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HEREDITY AND MENTAL DISEASE 


A Review 


Protessor Myerson presents a severe 
criticism of current theories and meth- 
ods of research in the field of the 
heredity of mental diseases.* He em- 
phasizes throughout that the word 
“insanity” does not correspond to any 
biological entity but has merely legal 
significance. He holds that studies 
of the part played by heredity in men- 
tal diseases are practically worthless 
unless based throughout on the thor- 
ough diagnosis of all cases by trained 
psychiatrists. He is indeed inclined 
to doubt whether a sufficent under- 
standing has yet been reached of the 
kind of mental disease which runs in 
families for any attempt at a detailed 
venetic analysis. 

The book is divided into two parts. 
In Part I the author presents a survey 
of the more important groups of men- 
tal diseases and discusses briefly the 
causal factors with special reference to 
the part played by heredity. In Part 
ll, he gives the case histories of 
groups of relatives admitted to a par- 
ticular institution, and discusses the 
bearing of his analysis of them on the 
various theories. 

The heterogeniety of mental dis- 
eases is emphasized. The author re- 
jects the view that there is any pre- 
disposing or hereditary neuropathic 
element in the organic diseases of the 
brain and nerves, such as_ paresis, 
meningitis, brain tumors, conditions 
resulting from arterio-sclerosis, etc. 
In the case of psychoses due to alco- 
hol or any other drugs, or dependent 
on bodily disease, as tuberculosis 
cancer, diabetes, pellagra, etc., he be- 
lieves that constitutional differences, 
not necessarily hereditary, may play 
some part, but that the toxic con- 
dition is the main cause. He concedes 
that some cases of  neurasthenia, 


The Inheritance of Menta iseases, 
*T | [nk t f Mental D 


psvchasthenia and hysteria may repre- 
sent minor cases of hereditary mental 
disease but holds that most of them 
are reactions of normal persons to 
extraordinary environmental causes 
and have no- genetic significance. 
Similarly, he points out that epilepsy 
is not a unitary disease but a symptom 
dependent in many cases, and perhaps 
in all, on organic conditions. With 
respect to feeble mindedness, after 
removing from consideration — that 
associated with cretinism or with 
eross physical abnormality, the class 
of Mongolian idiocy, the cases due to 
trauma, infectious diseases of child- 
hood, ete., he finds a large mass in 
which there is undoubtedly a tendency 
to run in families. He is. severely 
critical, however, of past attempts to 
ht the data on a Mendelian basis. He 
leans strongly to the belief that such 
cases originate in injury to the germ 
plasm. An interesting side light 1s 
some evidence indicating very low 
fertility and thus the absence of 1m- 
portant eugenic menace from wtels 
class of the population. 

This brings him to the group of 
important mental diseases which ap- 
pear to run in families, viz., dementia 
precox, mamniac-depressive insanity, 
paranoid psychoses, involution dis- 
eases and senile dementia. He de- 
scribes the varied and often over- 
lapping symptoms of these diseases 
for the layman. The difficulties in 
diagnosis are emphasized. 

The detailed studies in Part II deal 
with the diseases of this last group. 
The data are drawn from the records 
of the Taunton State Hospital to 
which there had been 22,000 admis- 
sions in the period from founding in 
1854 to 1916. Allowing for readmis- 
sions, he estimates that about 16,000 


ABRAHAM Myerson, professor of Neurology, 
Tufts College Medical School, Williams & Wilkins Co., Baltimore, 1925. 


336 pages. $5.00 
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persons are represented. About ten 
per cent of these (1547) were related 
to each other and represent 664 fam- 
ilies. He has one case in which four 
generations have been in the hospital. 
In 23 cases, the admissions extend 
over three generations, in 333 cases, 
two generations are represented, while 
307 are limited to groups of siblings 
or cousins. He comments on the fact 
that so far as he has been able to find, 
his one instance of four generations 
of hospital cases is unique. “Not many 
cases of four generation mental disease 
can be adduced because it is rare for 
mental disease to last four genera- 
tions in one group.” 

In his data he finds a strong ten- 
dency for mental disease to run true 
to type throughout a family. ‘There 
are paranoid families, maniac-depres- 
sive families and dementia precox 
families. He finds a slight indication 
that paranoid and maniac-depressive 
types in ancestors may lead to demen- 
tia precox in the descendant and that 
the latter may lead to congental feeble 
raindedness. 

As with feeble mindedness, he 1s 
wholly unconvinced by the Mendelian 
interpretations, whether a generalized 
neuropathic taint is treated as a unit 
or separate units are hypothecated 
for the separate diseases. He is as 
severe in his criticism of the looseness 
of diagnostic criteria in the attempts 
at analysis by the biometric school. 
“The tact is that the inheritance ot 
mental diseases is a clinical problem 
to be solved as any other clinical prob- 
lem is solved by pathology and indi- 
vidual study and experiment. Until 
we have facts to offer for statistical 
analysis the statisticians and with 
them the professors of biology had 
better keep out of this field.” 

The conclusion which he _ reaches 
himself as the best working hypothe- 
sis 1s that familial mental disease is 


the result of injury to the germ plasm, 
an injury which either disappears in 
a few generations or increases in etfect 
and causes the extinction of the line. 
lo the reviewer it appears that the 
author betrays an unduly hostile atti- 
tude to those who are approaching 
the problem from a different viewpoint 
than that of the psvchiatrist. He is 
doubtless right in insisting on the 
necessity of adequate clinical diagno- 
sis of cases. If biometricians and men- 
delians have frequently sinned in this 
respect in the past, it should not be 
concluded that their methods are in- 
herently worthless, but merely that 
there should be such co-operation be- 
tween the statistician, psychiatrist and 
protessor of biology as will lead to an 
application of sound statistical meth- 
ods to reliable data and to an inter- 
pretation made with an adequate back- 
eround of biological knowledge. 

The hereditary basis for mental dis- 
ease may be caused directly by the 
action of toxic agents on the germ 
cells, as the author prefers to have it, 
or it may occur “spontaneously” 
through some inequality in the mech- 
anism of heredity which is not related 
to any tangible environmental tactor, 
as has been found for many charac- 
ters. Having arisen, it may follow 
the Mendelian mechanism of heredity 
or it may tollow some as vet unknown 
mechanism. These are difficult prob- 
lems even with much more stable and 
‘asily diagnosed characters than men- 
tal disease and in organisms in which 
extensive experimental work is practi- 
cable. In man they can only be 
solved, if at all, by the combined use 
of all methods of attack. 

In any case, the book is one which 
should be read by all who are inter- 
ested in eugenics. It presents ably a 
viewpoint somewhat = ditferent = from 
that to which they are most frequently 
exposed. 


—Sewall Wright. 
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PRODUCTION OF TRIPLOID AND TETRA- 
PLOID PLANTS 


JoHN BELLING 
Carnegie Institution of Washington 


RUE triploid plants are now 

known in QOenothera, Morus, 

Canna, Datura, Solanum, and 
other genera; while tetraploids have 
been found in Oecenothera, Primula, 
Solanum, Datura, etc. 

The chief characteristic of true trip- 
loids is a partial or total sterility; the 
triploid cannas, for instance, never (or 
rarely) producing seeds; and the trip- 
loid mulberries being seedless and 
parthenocarpic. 

The characteristic of the tetraploids 
is the possession of much larger cells: 
amounting in spherical unvacuolated 
cells, such as pollen-mother-cells, to 
twice the volume of those of the dip- 
loid, and in vacuolated cells to even 
more. 

The production of a triploid ap- 
parently originates with the doubling 
of the chromosome number in one of 
the gametes. This doubling is in many 
cases certainly due to a_ temporary 
chill, resulting in non-reduction or non- 
division during the maturation. divi- 
sions of pollen-mother-cells, or mega- 
spore-mother-cells (or to non-division 
in the somatic mitoses which give rise 
to the sub-epidermal tissue of a 
branch). ‘The case was well exemplified 
ina field of Stizolobium (Mucuna) in 
‘lorida, where a temporary cold wave, 
in which however the freezing tem- 
perature was not reached, caused abun- 
dant production of 2n_ pollen-grains 
(and probably of 2n egg-cells also). 
The same phenomenon has been studied 
with the microscope in Uvularia (Jour- 
nal of Genetics, 1925), and also in 
Datura, after chill in a_ greenhouse. 
From triploid plants which have orig- 
inated in this manner, tetraploids can 
usually be produced by selfing, as in 
(enothera. If tetraploids are of spon- 


— 


taneous occurence, as in Datura, trip- 
loids can readily be obtained by crossing 
them with pollen of diploids. 

Triploid plants are already of com- 
mercial value for their flowers in the 
case of a few cannas. The advantage 
here consists in the dropping of their 
young seed-vessels, which set no seeds, 
and so do not prevent other trusses of 
flowers from appearing on the same 
stalk. Even the unremitting removat 
of all old stalks will not prevent, in 
many of the ordinary diploid cannas, 
the production of unripe seeds, to the 
consequent detriment of the prolonged 
Howering of the plant. In the triploid 
mulberries, of which many clones are 
grown in Japan, no seeds usually ap- 
pear, although ripe fruits are formed. 
The production of seedless fruit is 
sometimes a desideratum. 

The examples point to the desirabil- 
itv of the artificial production, by the 
action of temporary cold on the young 
flower-buds, of many other triploids, 
both in plants with ornamental flowers 
and in fruit trees. Triploids of most 
garden flower plants which are pro- 
pagated as clones, and which have a 
prolonged flowering period, such as 
cannas and dahlias, would be of hor- 
ticultural value. In cases of trees or 
shrubs, where seeds are undesirable, 
such as the Para rubber, for instance 
(and where the absence of seeds can- 
not be readily procured by making 
species crosses), triploid plants would 
be valuable. Even in fruit trees, trip- 
loids would be desirable, if parthen- 
ocarpv occurred; and the seedless trip- 
loid mulberries of Japan might well be 
paralleled by seedless triploid apples, 
plums, peaches, mangoes, avocadoes, 
cherimoyas, etc. 

In fact the systematic production of 
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CHROMOSOMES OF TRIPLOID HYACINTH 
Figure 5 


Pollen-mother-cell of 
King of the Blues. This 
into 11 and 13 at the first division, and 
again into 11 + 11 and 13 + 13 at the 
second division. The three sizes of chro- 
mosomes are obvious. The triploid number 
was 24 chromosomes, made up of 6 small, 6 
medium, and 12 large. (Magnified 2,000 
times. ) 


triploid hyacinth, 
cell had divided 


triploidy, by chilling the young flower- 
buds, presents for the future the pleas- 
Ing prospect of a method which will 
probably in time enable the horticul- 
turist to remove the seeds from a num- 
ber of the temperate, and especially 
from the tropical fruit trees. There is 
indeed some reason to think that it 1s 
the tropical plants (and several of our 
fruits and vegetables are essentially 
tropical plants) which are most readily 
affected by temporary chills in the de- 
sired manner. 

With regard to tetraploidy, it offers 
a method (as yet quite unused) for 
the horticulturist to employ in increas- 
ing the size of the plant cells. This 
may be of prime importance in fiber 
plants as cotton, or flax, and perhaps 
in certain timber trees. But, with the 
increase in the size of the cells, the 
size of several plant organs 1s also in- 
creased. The production of larger 


Late first prophase of pollen-mother-cell 
of the triploid hyacinth, King of the Blues. 
This cell shows eight trivalents, 2 small, 2 


~ 


medium, and 4 large. Two of the large 
(on the right) seem larger than the other 
two. (Maenified about 2,000 times. ) 


Howers and of larger fruits is an 1m- 
portant aim of horticulture. This will 
probably be facilitated by the use ot 
tetraploidy ; and its employment is not, 
as is that of triploidy, confined to plants 
propagated asexually, for tetraploids 
usually set a fair number of seeds. 
Hence tetraploidy may in the future 
be applied to perhaps all the chiet 
fruits of the temperate and tropical 
regions, with fair prospects of success. 
Stems, such as those of the sugar- 
cane, may be increased in size by this 
method, and perhaps the increased size 
of the cells may facilitate the extrac- 
tion of the juice. In fact, artificial 
tetraploidy seems to have before it a 
wide field in the improvement of the 
chief economic plants. The method is 
simple, and the principal material re- 
quirement is artificial ice, which 1s 
procurable now throughout the civilized 
world. 
































CHROMOSOMES OF CANNA AND OF 


HEMEROCALLIS 


JouN BELLING 
Carnegie Institute of Washington 


Chromosomes of Triploid Cannas 
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REDUCTION DIVISION IN CANNA 


“GLADIATOR” 
Figure 6 
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REDUCTION DIVISION IN CANNA 
“FIREBIRD” 


Figure 7 


Hie formation of trivalents at 
the first metaphase of a trip- 
loid was first demonstrated in 
Canna by the iron-acetocarmine meth- 
od.* The detailed figures have, how- 
ever, not vet been published. 
igure 6 1s a camera drawing of the 
hist metaphase in a pollen-mother-cell 
of the ornamental canna “Gladiator.” 
licure 7 is the same stage of the 


*Proc. Nat. Acad. Sct., Vol. 7 pp. 197-201. 





CHROMOSOMES OF CANNA “PENN- 
SYLVANIA” 


Figure 8 
Reduction division, showing single, double 
and triple chromosomes. 


Burpee canna “Firebird.” In both 
these the 27 chromosomes form 9 
trivalents which can be clearly seen. 

figure 8& represents the reduction 
division in the canna “Pennsylvania,” 
which shows trivalents, bivalents and 
univalents. 

The list of triploid plants in which 
trivalents have been seen now includes 
Canna, Datura, Hvacinthus and Heme- 
rocallis. 
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The Chromosomes of Hemerocallis Fulva 











CHROMOSOMES SEPARATING AFTER DIVISION 
Figure 9 














Anaphase of first division of pollen-mother-cell of H. fulva, showing 1541833. split 
chromosomes. 


The pollen and pollen-mother-cells 
of this plant have been investigated 
by no less than six observers, from 
1882 to 1913* but its chromosome 
number has not been settled. Pollen- 
mother-cells mounted in iron-acetocar- 


mine, however, showed that the plant 
was what may be called an irregular 
triploid, with varying numbers of 
trivalents, bivalents and univalents at 
the first metaphase. In this it re- 











sembles the large-flowered  cannas, 
such as Pennsylvania and Louisiana, 
which have the triploid number of 
chromosomes. Occasionally there 
seem to be 11 trivalents at the first 
metaphase, as shown in Figure 10. The TRIVALENT CHROMOSOMES 
best counts of the anaphase (Iigure 9) Figure 10 


show 33  spht chromosomes. ‘The _ oe 
| y 33 split chromos 7 Metaphase of first division of  pollen- 


plant in Long Island Is quite sterile, mother-cell of H. fulva, showing eleven 
but spreads rapidly by the road-side. trivalents. Drawn with the camera. 


*TiscHLer, G., Allgemeine Pflanzenkarvologie. Jerlin. 1921-2. 








EVOLUTION UP AND DOWN 


A Review 


WO recent issues from the Mac- 

Millan Company evidently are 

products of the religious contro- 
versy on evolution, but may serve also 
in the education of the reading public 
in the biological sciences and the ap- 
plications of biology in human welfare. 
It is remarkable that the applications 
of biology which have been carried so 
tar with plants and animals have gained 
so little in popular comprehension, as 
shown by many writers on both sides 
of the controversy. 

Ikvervbody who wishes to conduct 
arguments against evolution will need 
Dr. O'Toole’s book, “The Case Against 
Xvolution,”’ as well as those who wish 
to know the arguments that may be 
Opposed to evolution. lew biologists 
are so well informed that they will not 
extend their knowledge by reading the 
hook, or will not profit by seeing the 
need of more adequate presentation of 
nological facts, if errors of interpreta- 
tion are to be avoided. All of the 
more prominent evolutionary facts and 
theories are stated and discussed in 
clear and often very forcible language, 
so that the book may have more valuc 
as a compendium of evolutionary biol- 
ogy than some that have been written 
to support evolution. Use as a text- 
book or work of reference is facilitated 
by a glossary and an index of author 
references as well as of subject ma- 
terial.* 

The “case” is primarily against 
Darwinism, though the more promi- 
nent alternative theories are also 
weighed and found wanting. The criti- 
cism of logical absurdities and dog- 
matic assumptions by scientific writ- 
ers is often very drastic, though the 
author disclaims any logical bias against 
the idea of evolution as such, and no- 
where maintains “‘fixism” as opposed to 


“transformism.” He even considers 1: 
possible that the evolution theory may 
be rehabilitated by “some great genius 
of the future,” and that a ‘“‘natural ex- 
planation of preadaptation’” may be 
found. ‘Thus no inconsistency could be 
charged if a companion volume, “The 
Case for Evolution,’ should appear. 

The following passages from the 
foreword will make clear the stand- 
point and purpose of the book: 


The present work aims at setting forth 
the side of the question which it is now the 
fashion to suppress. It refuses to be bound 
by the convention which prescribes _ that 
evolution shall be leniently criticized. It 
proceeds, in fact, upon the opposite assump- 
tion, namely, that a genuinely — scientific 
theory ought not to stand in need of in- 
dulgence, but should be able, on the con- 
trary, to endure the acid test of merciless 
criticism. 

Evolution has been termed a “necessary 
hypothesis.” We have no quarrel with 
the phrase, provided it really means evolu- 
tion as an hypothesis, and not evolution as 
a dogma. For, obviously, the problem of a 
eradual differentiation of organic = species 
cannot even be investigated upon the fixistic 
assumption, inasmuch as this assumption 
destroys the problem at the very outset. 
Unless we assume the possibility, at least, 
that modern species of plants and animals 
may have been the product of a_ gradual 
process, there is no problem to investigate: 
It is, however, a far cry from the possibil- 
ity to the actuality; and the mere fact that 
an hypothesis is necessary as an incentive to 
investigation does not by any means imply 
that the result of the investigation will be 
the vindication of its inspirational hypothesis. 
On the contrary, research often results in 
the overthrow of the very hypothesis which 
led to its inception. We can, therefore, 
quite readily admit the necessity of evolu- 
tion as an hypothesis, while rejecting its 
necessity as a dogma. : 

re Recollection of the Galileo incident 
is, doubtless, salutary, in so far as it sug- 
gests the wisdom of caution and the im- 
perative necessity of close contact with 
ascertained facts, but a consideration of this 
sort is no warrant whatever for an uncritical 


*O’Toole, G. B. The Case Against Evolution. Price $3.00. The MacMillan Company, 


New, York, 1925. 
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acceptance of what still remains unverified. 
History testifies that verification followed 
close upon the heels of the initial proposal 
of the heliocentric theory, but the whole 
trend of scientific discovery has been to 
destroy, rather than to confirm, all definite 
formulations of the evolutional theory, in 
spite of the immense erudition expended in 
revising them. 

The prospect, then, of a renewal of the 
Galileo episode is exceedingly remote. Far 
more imminent to the writer seems the 
danger that the well-intentioned rescuers of 
religion may be obliged to perform a most 
humiliating volte face, after having accepted 
all too hastily a doctrine favored only for 
the time being in scientific circles. It. is, 
in tact, by no means inconceivable that the 
scientific world will eventually discard the 


now prevalent dogma of evolution. In that 
case those who have seen fit to reconcile 
religion with evolution will have the ques- 


tionable pleasure of umreconciling it in re- 
sponse to this reversal of scientific opinion. 


On the whole, the safest attitude toward 
evolution is the agnostic one. It commits 
us to no uncertain position. It does not 


compromise our intellectual sincerity by re- 
quiring us to accept the dogmatism of sci- 
entific orthodoxy as a_ substitute for ob- 
jective evidence. It precludes the possible 
embarrassment of having to unsay what we 
formerly said. .... 

In the present work, we shall endeavor to 


show that evolution has long since degen- 
erated into a dogma, which 1s believed in 
spite of the facts, and not on account of 
them 


Dogmatism, unfortunately, 1s not un- 
known in the scientific world, though it 
is not a scientific procedure to insist 
that people should believe, or should 
profess to believe, something they do 
not understand. If we are interested 
in anything to the extent of wishing 
to believe it, or to disbelieve it, the 
only scientific procedure is to go on, if 
possible, to first-hand knowledge and 
clear understanding. In default of 
knowledge that affords a basis of judg- 
ment, our believing or disbelieving 1s 
only formal and superficial, not scien- 
tific. Efforts undoubtedly have been 
made to teach Darwinism as a dogma 
or as propaganda against religion, with 
the reactions shown in the present un- 
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the religious writers have faced the bio- 
logical facts for themselves, and have 
been willing to accept from their mate- 
rialistic opponents the baseless notion 
of a contradiction or conflict between 
evolution and Christianity. or cor- 
recting this error, the book of Rev- 
erend Marshall Dawson, “Nineteenth 
Century Evolution and After” may be 
especially useful. It deals with the 
main question regarding the effect of 
evolution upon the ideals of moral re- 


sponsibility that Christian teachers 
would maintain. New interpretations 


and adjustments are urged and _ justi- 
fied by the profound differences that 
Mr. Dawson recognizes between the 
evolution doctrines of the last century 
and those of the present day.* 

With natural selection presented asa 
merely mechanical process, and the evo- 
lution of species ascribed entirely to 
the action of the environment, _ it 
seemed that Darwinism had no impli- 
cations of moral or social responsibility 
in human evolution. But this idea is 
only superficial; the knowledge of evo- 
lution has the effect of making our re- 
sponsibilities much greater than ever 
before. Biologists know that degenera- 
tion is an evolutionary fact, no less 
than constructive progress 
tvpes of organization. 

The Nineteenth Century idea of evo- 
lution, as an irresponsible mechanical 
effect, is described by Mr. Dawsoii 
as a “one-way ascending process,” and 
Twentieth Cantury evolution as a “‘two- 
way reversible process.” ‘The belief in 
“natural selection of the best stock 
through survival of the fittest,” car- 
ried with it an idea of “improvement 
guaranteed by mechanical tendency,’ 
that led people to consider “progress 
inevitable” and “veritable religion un- 
necessary.” 

The “two-way reversible” evolution 
is not irresponsible. The present at- 
tainments of civilization have a moral 
basis, and the foundation must be made 


to highet 


fortunate controversy. stronger to sustain the structure and 
It seems remarkable that so few of build it higher. Natural selection 
*Dawson, Marshall. Nineteenth Century Evolution and After. The MacMillan Com- 
pany, New York. = 1924. 











Evolution Up and Down 469 


helped the primitive races through bar- 
barism to civilization, but the condi- 
tions of civilization reverse natural se- 
lection. Retrogression to barbarism is 
inevitable through the “multiplication 
of the unfit,” unless religion and _ sci- 
ence are united to meet the emergency. 
The function of natural selection as 
“the safeguarding biological principle,” 
is clearly perceived and projected as a 
social and moral responsibility of the 
present day. 


The presence of an emergency often 
clarifies thinking. Events have compelled 
the recognition of degeneration as one aspect 
of evolution. ..The break-down in civil- 
ized society of the safeguarding biological 
principle of the “survival of the fittest,” 
which guaranteed the vigor of the stock 
under barbarism, is now recognized.  Espe- 
cially within the last decade have we been 
compelled to take account of a very differ- 
ent principle, the tendency toward the dis- 
proportionate multiplication of the unfit, 
which begins to prevail, biologically, in civ- 
ilization. In short, the “natural” law which 
we now have to reckon with, for the pres- 
ent and future, is a leveling-down law. 

The Nineteenth Century experienced a 
thought-intoxication caused by a_ constantly 
expanding economic and intellectual horizon. 
Seizing upon the first incomplete formula- 
tion of the theory of evolution, it made 
“natural law’ an exceedingly attractive sub- 
stitute for theology, 1f not, indeed, for the 
Christian religion itself. The fact that in 
the social history of man evolution is at 
once progressive and retrogressive was lost 
sight of, until after the World War. 

In prehistoric times the unchecked opera- 
tion of disease, famine, cold, and enemies 
removed the weak members of the race 
before they had propagated their kind, 
leaving the more vigorous and alert indi- 
viduals to become the parents otf the next 
generation. This process is called “natural 
selection.” ‘Civilization, however, breaks 
down “natural selection.” And, in_ turn, 
“natural selection” will break down civiliza- 
tion where no new blood can be brought in 
from other sources, or where no new and 
higher biological principle operates. 

The removal of natural checks can go on, 
with safety, only where higher controls take 
the place of the discarded natural method. 
A civilization which removes natural checks 
more rapidly than it fosters higher con- 
trols commits suicide. Since civilization has 
been fatally predisposed to this course, its 
history, from the earliest times, has been one 
of self-destruction. 

Race after race has brought to flower 
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a high type of culture, and then has been 
seized by some deadly blight. The renewal 
of the human stock has come, each time, 
out of untapped reservoirs of barbaric vigor. 
So that, in a wav, “natural selection” has 
seemed to continue in effect. But necessarily 
its term of operation, as a_ self-perpetuating 
process, is severely limited. With the rapidly 
diminishing size of the human “game pre- 
serves’ where unspoiled barbarians could 
be bred, to restock the civilized areas, the 
process of “natural selection” becomes a 
vicious circle steadily narrowing in circum- 
ference until at last it dwindles to the 
vanishing point. The reservoirs of Nordic 
stock uncorrupted by civilization are gone; 
so that, if the white race fails, biologically, 
the earth’s only recourse for fresh blood 
will be to Mongolia. 


As long as there were new continents open 
to civilization, the steady march of biological 
degeneration could be escaped from, physic- 
ally. The necessity for facing the situation 
with ne; eugenic principles and higher con- 
trols would hardly be felt. But when the 
last frontier has disappeared before the 
higher controls have been embraced, there 
is a sudden plunge or acceleration in the 
waste-products of society. And this sudden 
accumulation of waste-products brings to the 
attention of civilization the fact that it is 
chained to a corpse. 


The successful reproduction of the human 
race can not longer continue on the inferior 
level of the action of body upon body. For 
the body has now become the smaller part 
of man. Reproduction, to be successful now, 
must move on the plane of the operation of 
personality upon personality. This argument 
will immediately recommend itself to pre- 
pared minds. In short, wisdom upon _ the 
biological future of the race begins in the 
barn-vard, but it does not end there because 
man’s forehead differentiates him from the 
domestic animals. 


Change, for the nineteenth century, meant 
only going forward. But change, in earlier 
centuries, had often meant going backward. 
Deeply engraved upon the records of the 
ancient world is the recognition of degenera- 
tion, as a part of the human process. The 
reading of what these ancient records had 
to say on this point provoked only humor, 
a decade ago. The expressions used are, 
indeed, quaint. An Assyrian tablet, dating 
from 2800 B. C., preserved in Constantinople, 
says: 


Our earth is degenerate in these latter 
days; there are signs that the world is 
speedily coming to an end; bribery and 
corruption are common; children no 
longer obey their parents; every man 
wants to write a book, and the end of 
the world is evidently approaching. 
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This is correct diagnosis and prognosis. 
lf any one doubts it, let him look for 
Assyria on the map, or ask his steamship 
agent for a ticket to Ninevah or Babylon. 


lor vears, archaeologists have been digging 
up and patching together the fossil remains 
of high civilizations which rose in ancient 
times and which did degenerate to the point 
of extinction. The geographic world, as we 


know it, did not indeed come to an end: 
but the cultural and_ political worlds of 
Assyria, Babylonia, Egypt, Cnossos, and 
(sreece, ended. One-half of the record of 


the ancient civilized world can only be in- 
terpreted in terms of retrogression. 


The philosophy of a “fall,” or degenera- 


tion, engraved upon Assyrian tablets and 
written into the Bible, is therefore no mere 
myth or fable. On the contrary, it rep- 
resents an effort rightly to place and es- 


timate in our thought-system, a factor which 
observation had shown to be active in the 
social order from the begining of 
recollection. 


men’s 

The questions thus raised and _ illus- 
trated trom the past are forcing them- 
selves upon our attention. The wis- 
dom of the extinct civilizations did not 
suffice for their needs. The Greeks 
carried many of the arts to the highest 
perfection that has yet been attained. 
but only a beginning was made in the 
development of the biological sciences, 


by Aristotle, Theophrastus and = Hip- 
pocrates. 
It need not be considered as mere 


selfishness on our part to be concerned 
with the future of our own race, but 
as an extension of the normal parental 
instincts as they become more enlight- 
ened regarding the positive and nega- 
tive factors of human welfare and 
progress. ‘There 1s no reason to ex- 
pect that other races will be grateful 
for our efforts to impose on them a 
svstem that is destroying us. The need 
of charity beginning at home is again 
exemplified. It is clear that the racial 
problems are biological problems, and 
that a wider comprehension of the bio- 
logical factors is necessary. 

The controversy regarding evolution 
has revealed something of the extent 


a - 


of popular ignorance of biology, even 
among people who in other respects are 
well informed, and are leaders of their 
communities. Undoubtedly the discus- 
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sion has aroused the interest of many 
to extend their knowledge and clarity 
their biological ideas, although the ar- 
euments show that the nature of evolu- 
tion is misunderstood on both sides. 
There is no way to “prove” or “‘dis- 
prove” evolution, in the sense that the 
disputants assume. 

Much of the argument about evo- 
lution is as useless as to try to prove 
that the sun rises. Men hidden in a 
cave might disagree about the time of 
day and yet might not go out to see 
the sun for themselves. [Evolution can 
be seen only by looking, and it 1s not 
easv to get a clear view. New facts 
about the sun are still being learned 
by the intensive methods of observa- 
tion that the astronomers have devel- 
oped, and evolution is a still more dit- 
ficult subject. Biology at the begin- 
ning seems as simple as “nature study” 
would make it, but is proving, as we 
eo 6 on, to be the most complicated 
and voluminous of all the sciences. 

Instead of a hundred elements as in 
chemistry, hundreds of thousands o! 
species of plants and animals have been 
described, each showing different solu- 
tions of the problem of life. The com- 
plexity of life no doubt is the reason 
why biology has been neglected so long, 


and is still neglected. [even among 
professional biologists there are many 
who overlook the fundamental evolu- 
tionary fact of the existence ot so 


many species, and fail to consider the 
nature of species as groups of variable, 
interbreeding individuals. ‘Thus the 
diversity of scientific opinions regard- 
ing evolution traces back to different 
eroups of facts that have suggested 
the various ideas regarding the nature 
and causes of evolution. 

Darwin framed an idea of the evo- 
lutionary process as a gradual change 
in the characters of species, which still 
seems correct to most biologists, though 
some believe that mutations also may 
ceive rise to new species. At the same 
time Darwin recognized natural selec- 
tion, and saw that selection had a rela- 
tion to evolution. Unfortunately, as 
now appears, Darwin took this relation 
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to be that of cause and effect, and he 
collected many data which have been 
supposed to “prove” evolution, — by 
showing that it is due to natural. selec- 
tion. 


Gradually it became apparent that 
this explanation, based upon the as- 
sumption of a direct, causal relation, 
with evolution dependent upon natura! 
selection to actuate changes of charac- 
ters in species, was a mistake. The 
relation of selection to evolution, while 
very important, is not the direct rela- 
tion of cause and effect. Selective re- 
striction of a group changes its con- 
stitution, at least in a statistical sense, 
but the survivors are not altered or 
caused to vary. Experiments have 
not shown any power of selection to 
produce changes of characters, though 
variations may continue in selected 
groups. Genetic variations were con- 
fused at first with environmental fluc- 
tuations of the characters, but are now 
recognized as distinct. 


To get completely away from the 
idea of selective or environmental 
causes of evolution may be considered 
as an important step of progress. to- 
ward a clearer and more general un- 
derstanding. Darwinism was populac 
with the semiscientifie public because 
it was supposed to prove evolution. 
The arguments appeared logical but 
were not wholly consistent with the 
facts, and in some respects were very 
misleading. There might have been no 
controversy if either the Darwinists 
or their opponents had perceived clear- 
ly enough that selection is not causa- 
tive, but restrictive. very character 
of every species is found to be varia- 
ble, but the range of variation of some 
of the characters is restricted by natu- 
ral selection. 

Variation is restricted in harmful 
directions but is free to build out in 
other directions. Adaptations do not 
prove that selection causes evolution, 
but only show that evolution goes on. 
Preadaptation is a fact to be recog- 
nized, though we can not explain it. 
“The use does not produce the imstru- 


ment, but the instrument occasions the 
use.” 

The two processes, evolution and se- 
lection, should be recognized as differ- 
ent in character and not causally re- 
lated. Selection, far from accounting 
for evolution, does not even suggest ap 
explanation. ‘Those who seek mys- 
teries may be commended to biology. 
The more they learn about life the 
more they will wonder, and the less 
they will be affected by the fictions of 
ignorance or of premature formulation 
that would make ignorance pass for 
knowledge by inflating it with words. 
roude’s paraphrase of Lucretius. still 
describes the state of knowledge, or 
ignorance, of causes. 

Organization is not contr:vance, 
but immeasurably superior to contrivance. 
What it 1s we can not tell. We see only 
that the organs which we so much admir: 
do not come into existence complete, as 
we should expect to find them if they were 
made with a determinate purpose. They are 
developed slowly, age after age, in successive 
modifications of a single type, the fish's 
fin becoming the wing of a bird, or the arm 
and hand of a man, the fish's scales becom- 
ing the bird’s feathers; the 


horse’s hoot a 
variation of the finger nail. 


The practical issues do not turn 
upon belief or denial of evolution, or 
upon particular theories of evolution. 
The new social responsibility is felt as 
soon as the effects of adverse selection 
are recognized. ‘The same condition of 
adverse selection has been reached in 
our civilization as in the urbanized civ- 
ilizations of the past, and our. pros- 
pects of survival may be no_ better, 
unless we can enlighten our ideals and 
change the incidence of selection. 

Through the advance of biology, out 
civilization has arrived quite suddenly 
in a few years, on the brink of a re 
sponsibility. that is all the more real 
and pressing because it has been so 
completely overlooked and neglected 
in the past—the responsibility that 
comes with knowing the effects of se- 
lection. The tree of knowledge 1s rip- 
ening another fruit that brings us a 
new conscience, or at least a new con- 
sciousness, of good and evil. Certainly 
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the churches will not fail to recognize 
the eugenic responsibility. The issue 
is not to be avoided, with every agency 
of agricultural improvement teaching 
the effects of selection on plants and 


animals. It may be more than a co- 
incidence that Storrs. Connecticut. 
where Ar. Dawson lives. is the seat 


of the State Experiment Station. Con- 
sideration that is being given to cab- 
bages and pigs will not be denied to 
children. 

\Vhether we believe in evolution or 
in special creation of species, the facts 
of heredity and selection are the same. 
Selection controls reproduction, through 
survival of better or worse. Any group 
of living things deteriorates 1f selec- 
tion cuts off the best lines of descent. 
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\VWe see this as clearly in relation to 
mankind as with any group of plants 
or animals that can be subjected to 
breeding experiments. 

Hlow mankind originated may remain 
a mystery, but we know that children 
are like their parents and other rela- 
tives, and have no reason to be doubt- 
ful that races or nations will deteri- 
orate 1f the more capable families are 


extinguished through parasitism and 
sterilitv. We know that many civili- 


zations of the past developed to the 
urban stage and then decayed and _ per- 
ished. And we now see that the same 
factors of adverse selection, with the 


same tendencies to racial deterioration 
and extinction, are at work in our 
present civilization.—O. I. Cook. 


Selection Not the Motive Power 


[. too, entertain the feeling that 
natural selection does not, and can not, 
produce new species or varieties, or 
cause modifications of living organisms 
to come into existence. On the con- 
trary, its sole function 1s to prevent 
evolution. In its action it is destructive 
merely, not constructive—causing death 
and extinction, not life and progression, 
Death can not produce hfe; and though 
natural selection may cause the death 
of the unfit, it can not produce the 
fit—tar less evolve the fittest. It may 
permit the fit to survive by not killing 


- 


them off it they are already in exis- 
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tence; but it does not bring them into 
existence or cause improvement in them 


after they have once appeared. We 
must look to other agencies for the 
causes of evolution. A closed Pate 


may block a road, but it does not push 
the traveler into a new path, or, indeed, 
cause him to move at all. It is a mere 
static obstruction, not a dynamic force. 
[In a similar manner natural selection 
prevents evolution along certain lines; 
but 1t is not a dynamic force compelling 
progress along other lines. The motive 
power of evolution must be = sought 
elsewhere.—Alevander Graham Bell. 
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An incorporated organization devoted to promoting a knowledge 


of the laws of heredity and their application to the improvement of 
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